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FOREWORD 


Although man is far removed from the aquatic environment from which he is 
said by some to have sprung, his crucial dependence upon water persists. Not alone 
does water continue to be indispensable to his maintenance of life, but it constitutes as 
well an absolute condition of his cultural advancement. Thus, only where water 
supply has been adequate and assured has civilization flourished; where it has been 
deficient or irregular, growth has been forestalled or arrested. 

The importance of water and the necessity for its conservation and prudent utiliza- 
tion have, of course, long and widely been recognized. Only recently, however— 
perhaps within the past fifty or sixty years—has the river basin come generally 
to be accepted as the appropriate physiographic unit for planning efficient water 
resource management. Accordingly, although the concept has lately been translated 
more broadly into action, almost nowhere has the ideal of fully integrated develop- 
ment yet been attained. 

The feasibility of river basin development is a function of many natural factors— 
topographical, geological, meteorological, and others. Great significance, therefore, 
attaches to such matters as the size, shape, and location of the basin. Subject to 
these constant basic limitations, however, the extent to which complete regulation 
can be realized is determined only by the level of technology—the nature and effective- 
ness of the means that have been devised and perfected for streamflow control 
and use. 

But beyond these physical considerations, loom complex and troublesome ques- 
tions concerning the over-all economic and social utility of river basin development: 
Will river basin development, indeed, induce economic expansion? And if so, how, 
where, and in what measure? Further, assuming that such expansion occurs, will 
it invariably entail socially beneficial results, or may it not, perhaps, rather tend to 
perpetuate or exacerbate existing inequities and maladjustments or create new ones? 
And if the latter, how, if at all, may such untoward contingencies be tempered or 
averted? 

Moreover, even if these problems can satisfactorily be resolved and river basin 
development can properly be channeled to conduce desirable ends, there still 


remains the critical task of comparatively evaluating competing plans so as optimally 
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to apportion among them the limited resources available. In this connection, several 
additional questions immediately obtrude: Have appropriate decisional mechanisms, 
techniques, and standards been evolved? How effective have they been in opera- 
tion? If shortcomings or abuses have attended their employment, may these possibly 
be mitigated? And, if not, do any alternatives recommend themselves for adoption? 

Finally, of paramount importance is the nature of legal context within which 
river basin development must transpire: What water rights and associated doctrines 
govern this area? Are they responsive to underlying policy needs? And, in this 
light, what modifications and improvements, if any, would be desirable? 

To a discussion of these and other related matters, this symposium is addressed. 
It may well, perhaps, afford illuminating insights into some of the compelling 
problems that inhere generally in long-range economic and social planning in a 
democracy—and, if so, the editor and contributors will be gratified. They will 
feel more than amply rewarded, however, if this symposium will merely have 
stimulated serious reflection concerning water resource management and, thus, albeit 


somewhat indirectly and,in but a small way, helped soundly to shape water resource 


policy decisions that will profundly affect our lives for years to come. 


Me-vin G. Suimon. 





A PERSPECTIVE OF RIVER BASIN DEVELOPMENT* 


Gicsert F. Wuiret 


I 
INTRODUCTION 

The river systems of the world flow today with only a small proportion of their 
total volume harnessed and applied for human good. With the exception of a few 
small drainage basins in arid regions, the water of no stream has been fully regulated 
or used. There are physical limits to such regulation and use, but the degree to which 
those limits are approached is related to conditions which are partly technological, 
partly economic, partly political, and partly ethical. 

Using the concept of integrated river basin development, each major network ot 
streams draining the land masses of the earth may be viewed as the backbone for a 
possible planned use of a unified system of multiple-purpose and related projects to 


promote regional growth. This view of iiver basin development has come, during the 


past sixty years, to be employed rather widely as a technical tool for achieving social 


change. It has found imaginative support, and it appears to be on the threshold of 
wider application. How much further it wisely may be applied would seem to 
depend, in part, upon sharpening of our knowledge as to its uulity and implications 
as a tool. Like any tool, it is not inherently good. Its value must be judged in terms 
of the growth and changes it can effect and upon its flexibility and precision. 

The concept of river basin development is used here to mean three component 
ideas having separate roots in western civilization but coming to be associated with 
each other in present-day theory and practice. In addition, at least two other ideas 
have been related in varying circumstances, and it now is possible to suggest a 
definition of the tool on which there is relatively common agreement in practice. 

sefore examining the evolution of that concept, it may be helpful to identify the 


broad limits to river basin development and the distinguishing characteristics of river 


systems. 
A. Limits and Degrees of Development 
Although the Nile and Tigris-Euphrates Valleys cradled the early civilizations of 
the eastern Mediterranean and still support their basic irrigation agriculture, and 
although the flows of the Rhine, the Ohio, and the Thames long have been essential 


to the industrialized populations along their banks, it would be inaccurate to regard 


* The author is indebted to Edward A. Ackerman for helpful criticism of the manuscript 

+ S.B. 1932, S.M. 1934, Ph.D. 1942, University of Chicago. Professor of Geography, University of 
Chicago. Formerly geographer with Mississippi Valley Committee, National Resources Committee, and 
National Resources Planning Board; member of Task Force on Natural Resources of first Hoover Com 
mission; member of President's Water Resources Policy Commission. Author, Human AvyustmMentT TO 


FLoops (1942) 
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any of them as having attained a high degree of development by contemporary 
standards of river regulation. Development implies at least two physical changes in 
stream flow. One is the regulation of flow by storage, diversion, or land management 
so that the water is available when and where needed, rather than as dictated by 
natural fluctuations over days, seasons, and years. The other is the use of the water 
to maximize returns from other resource use. Under this definition, no stream can be 
considered fully developed unless, over long periods, its flow has been so regulated as 
completely to serve whatever purposes can, on grounds of social needs and economic 
growth, be shown to be important to the society involved. Only a few drainage basins 
are free from annual periods of water deficiency.’ The ideally regulated stream would 
fluctuate in its main channels only to meet fluctuating human demands, the natural 
variations having been evened out. 

The engineering means—dams, diversion canals, water-spreading devices—are 
available to carry out such regulation in most, but not all, situations. In some areas, 
because of special conditions, such as unstable foundations in deltas, no engineering 
solution is known to problems of controlling river flow. 

Whether or not regulation is possible under prevailing technology, however, the 
physical limits to such regulation may be estimated with modest accuracy. For ex- 
ample, the total amount of electric power which a stream is capable of generating may 
be calculated: the amount of power is a function of volume of natural flow, fall, and 
regulation. It is possible, as well, to calculate the total acreage of land which may be 
irrigated from a stream, if fully regulated, taking into account the consumptive use 
made by different assumed crops and cropping practices. The consumptive use of 
water by animal and human populations also may be computed, but such uses are 
only a small proportion of the water withdrawn for rural and urban purposes. 
Typically, more than ninety per cent of water employed in a municipal system is used 
nonconsumptively—that is, returned to a stream or aquifer, but with some change in 
chemical quality. The theoretical limit to the amount of nonconsumptive use for 
urban purposes is very high, so long as appropriate means of purification, waste 
treatment, and recycling are assumed to be available. Similar considerations apply 
to the use of water for navigation, wildlife, and recreational purposes, although in 
those cases, the loss of water by evaporation from reservoir and stream surfaces or by 
transpiration from plants may be heavy. 

Every stream, accordingly, has a definite maximum potential output of hydro- 
electric power and maximum possible consumptive use of water. But the use which 
is made within those limits depends upon the complex interworking of factors affect- 
ing the particular technologies and uses which will be employed. For example, the 
decision to generate electric power at a given site is influenced by the engineering 


feasibility of alternative designs, costs of construction, alternative means of generating 


power, Opportunities for marketing, availability of capital, investment alternatives, 


7A basin may have a large stream flow and still suffer a deficiency of water for crop or processing 
The amount and duration of this deficiency in humid areas is greater than is commonly recog- 


needs. 
See C. W. Tuomruwarre ano J. R. Marner, Toe Warer Barance (1956). 


nized 
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availability of labor force, accessibility of construction materials, and organization to 
plan and carry out the project. These and other factors will be discussed elsewhere 
in this symposium. It is important here only to note that the degree to which the 
ideals of full regulation and full use are approached is a function of those factors. 

Thus, the actual accomplishment in the Nile or the ‘Tigris-Euphrates or the Rhine 
falls far short of full regulation or full use. Several lower right-bank tributaries of 
the Khine probably are more nearly regulated and used than any other humid or 
subhumid drainage area. A population of approximately 4,700,000 gains its livelihood 
from mining, heavy industry, and associated activities in a drainage area of 5,437 
square miles. The waters of the Emscher, Lippe, Ruhr, and Wupper are handled by 
an intricate system of works, including storage reservoirs, diversion tunnels, collection 
sewers, city and industrial waste-treatment plants, channel improvements, pumping 
plants, channel dams, and hydroelectric installations. Water from one channel res- 
ervoir is pumped back to the upper reservoir at night to serve again during the day- 
time, and in periods of low flow, the water may be used several times. The re- 
sponsible authorities are, however, looking forward to much more intensive develop- 
ment.? The physical limits of development are being approached, but they have not 
been reached. 

The exceptions—the streams with more nearly complete regulation and use—are 
those, such as the upper Salt, in Arizona, where the storage structure in an area of 
heavy and chronic water deficiency halts all flood flows and fails to yield enough 
reliable supply to meet irrigation commitments. 

What is true on a small scale for these highly developed tributaries is true on a 
vast scale for the major drainage basins of the world. Even the Tennessee is not 
completely developed. While its main navigation channel has been assured and an 
intricate system of reservoir regulation has been perfected, it still could have a flood 
high enough to damage low-lying portions of Chattanooga, and the planned manage- 
ment of some tributaries has only begun. The great rivers typically have flood peaks 
which reach the sea unused, leaving behind a muddy trail of damage. Their low 
flows still hinder economic life in times of unusual drought. In many of them, fruit- 
ful uses are precluded by lack of regulation or by unsatisfactory bacterial or chemical 
quality. The gap between what is technically attainable and what exists is every- 
where large, although smaller in a few streams of Europe, Asia, and the United 
States than elsewhere. There seems little doubt that in every basin of more than 
2000 square miles drainage area and in many smaller ones, there is the physical possi- 
bility of evening out flow by further storage, of decreasing the pollution of waters, 
and of readjusting upstream land use so as to reduce unnecessary soil loss and make 
wiser use of water. The social feasibility of such water and land management is, 
of course, a separate problem. 


* See Pruss, Wasserversorgung und Abwasserbeseitigung im Ruhrgebiet auf genossenschaftlicher Grund- 
lage, in ORDNUNG UND PLANUNG IM RunR, Raum 58 (1951); Goepner, Die Wasserversorgung des rheinisch 
westfaclischen Industriegebeits, in Geocrapuiscnes Tascuensucn 306 (1956) 
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Before generalizing further about either the idea or the practice of river develop- 
ment, however, it is in order to offer a word of caution as to rivers themselves. 


B. No Two Rivers Are the Same 


If there is any conclusion that springs from a comparative study of river systems, 
it is that no two are the same. Each river is distinctive in characteristics of basin and 
flow. And rare are the streams that, regardless of size, are homogeneous within their 
own drainage areas, 

The essential elements in a stream system are the river channels, the soils and 
aquifers by which water reaches the channels, and the flowing water itself. At any 
one time, the channel section, the contributing slopes and aquifers, and the stream 
flow bear definite, but not fully measured, relationships to each other, and these rela- 
tionships change as the volume and quality of water in the stream change. For a true 
picture of a river, it thus is necessary to describe not only its condition at a given time, 
but its changes from day to day, from season to season, and from year to year. 


It is possible to measure, for example, for any stream: 


channel cross-section at representative points, 

channel gradient for the entire stream and by reaches, 
length of channel, 

angle of junction of tributaries, 

density of tributaries, 

area of the entire drainage basin and tributary basins, 
shape of the entire drainage basin and tributary basins, 
flow of water, 

mineral and biological content of water, 

slope and soil condition of tributary land surface, and 


slope, permeability and thickness of contributing aquifers. 


When any one of these characteristics is examined, an amazing range is found 
among the streams, and no two are found to be precisely the same. Adequate ex- 


planation of differences in flow behavior under different conditions of land use, for 


example, is complicated and is not entirely practicable in our present state of knowl- 


edge. Knowledge of origin and flow of sediment in suspension is even less compicte. 

The point here is that streams are unique combinations of natural features whose 
processes follow principles for the most part known. They cannot be regarded as 
interchangeable, and while they may be grouped into broad classes according to their 
combinations of characteristics, the planning of their development always involves a 
new, adventurous exploration for each stream, revealing differences in flow, channel, 


sediment, and chemical quality. 
II 
CENTRAL [peAs IN River Bastin DeveLopMENT 


The concept of integrated river basin development, as it has come to be used by 
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many scientists, engineers, and statesmen around the world today, seems to consist 
in three associated ideas. These are the ideas of the multiple-purpose storage project, 
the basin-wide program, and comprehensive regional development. They took shape 
over more than half a century, forming side by side, each drawing stimulus from a 
different set of conditions, but not clearly combining into single programs in the 
United States until the middle 1930's. They still are far from finding full expression 
in many areas of water and land resources activity. Their combination is more an 
ideal than a reality, but it is an ideal which recurs in differing form so frequently and 
widely and which commands such warm enthusiasm as a symbol in public thinking 
that it should be reckoned with as a unit. 

Others ideas have entered into the arena of public action, sometimes figuring prom)- 
nently, and these also should be considered. The idea of articulated land and water 
programs is one such line of thought. The idea of unified basin administration is 
another. These are less persistent and influential in the work undertaken thus far, 
however, and appear to have played a secondary role. This review deals primarily 
with the United States, but it outlines some of the more influential changes in other 
countries. 

One hundred years ago, Humphreys and Abbot, in making the first monumental 
survey of flood problems in the lower Mississippi Valley, could be comfortable in 
dismissing remedial reservoir work on tributaries as unimportant or relating only to 
low-water navigation and in limiting their detailed recommendations to the main 
stem of the river.4 Engineers for irrigation works in Egypt or India could feel war- 
ranted in putting forward single projects to serve single purposes.” Whenever man 


was dealing with rivers, he was touching them at a particular point for a particular 


purpose and, with the exception of a few far-seeing men, like Powell and Willcocks, 


rarely dreamed of laboring with the whole river for multiple purposes. 
By 1900, however, three new ideas had begun to emerge and to receive discussion. 
They were slow in finding acceptance, and it was several decades before all had been 


* Various definitions of the same general complex of ideas are current. The Bureau of Flood Control 
“multiple-purpose river basin development” 


of the Economic Commission for Asia and the Far East uses 
sts applied to 


to include multiple-purpose use, unified development of entire basins, social benefits and ce 
control Economic ComMM'N FOR 


a region, comprehensive development of all resources, and unified 
1-8 (U.N. Pub. Sale 


Asia AND THE Far East, Muvripce-Purpose River Basin DivieLopmMenr pt. 1, at 
No. 1955.]1..F.1) It draws, in part, from the report of the President's Water Resources Policy Com 
mission, whose legal staff defined comprehensive development of water resources as “basin-wide develop 
ment for optimum beneficial uses of a river system and its watershed.” Presipenr’s Waren Resources 
Poticy Comm'n, Water Resources Law 383 (1950). A common variation 1s illustrated in Roy FE. Hurs 
(1953): “A comprehensive development 
land 


MAN, IRRIGATION DEVELOPMENT AND Pustic Water Poticy 154 
program for a river valley involves working with three resources of equal inportance—water 
and people. In the past, water has tended to receive major emphasis, while the other two factors played 
a minor role or were disregarded altogether in project and program formulation.’ 

*A, A. Humvureys anp H. L. Assor, Rerorr Upon rue Prysics anp Hyprautics or ris 


sippt River 406-11 (2d ed. 1876). They considered, but dismissed as inapplicable, the plans of 


Missis 


French and Italian engineers and of the Americans, Ellet and Morris, for reservoir systems 
° WILLIAM LUMSDEN STRANGE, INDIAN Srokace Reservoirs wir EARTHEN Dams iv (1904); and G. W. 


Maccrorce, Ways anp Works IN INDIA 107-215, 431-42 (1494). 
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translated into action in an appropriate scale. Today, they still await a full and 


thorough demonstration in a single area. 


A. Multiple-Purpose Storage 

Hoover Dam, on the Colorado River, is a conspicuous example of a form of 
engineering design which uses a single structure to store water for multiple purposes.® 
A concrete gravity dam, with a height of 726 feet and a mass of 3,250,000 cubic yards, 
it blocks the flow of the Colorado in the Black Canyon, providing sufficient storage 
and accompanying structure to assure that the flow can be fully controlled below that 
point to serve four major uses. The stored water may be diverted downstream to 
irrigate farms in the Imperial and Coachella Valleys of California. It also is diverted 
to serve the residential, agricultural, commercial, and manufacturing needs of South- 
ern California to the extent of 1,500 cubic feet per minute. The water released through 
the dams is used to generate electric power, which is marketed as falling water to 
the states of Arizona and California and to the city of Los Angeles. A part of the 
reservoir storage, approximately 9,500,000 acre-feet, is reserved for the control of peak 
floods, so as to prevent them from traveling on downstream, where damage, chiefly 
to the Imperial Valley, might result from the river going over its banks. In addition 
to these four objects of irrigation, municipal water supply, hydroelectric power, and 
flood control, the dam was designed to help maintain a flow of water for navigation 
in the lower channel. Navigation has only theoretical importance, the theory, how- 
ever, being a crucial one, in as much as the improvement of navigation formed the 
ostensible constitutional peg upon which federal action in undertaking a project of 
this magnitude first was hung. 

Hoover Dam was authorized under the Boulder Canyon Project Act of 1928," 
upon the basis of an interstate compact first concluded by the states of the Colorado 
basin in 1922° for the allocation of the waters of the basin, but it was not finally 
ratified with reservations by the requisite number of states, Arizona refraining, until 
1929. Its design had begun in preliminary form on the drafting tables of the Bureau 
of Reclamation engineers ten years earlier, when the first intensive studies were made 
of the possibility of harnessing the river, and they applied to a monumental problem 
the fruits of their experience with many smaller, less complicated river projects in 
the western states. 

When Hoover Dam was authorized, there were in the world few conspicuous 
examples of a large multiple-purpose storage project. There were numerous projects 
at which two or three purposes were served, most of them not involving storage. The 


storage projects were chiefly in western Europe and western United States. In the 
Ruhr-Westfalian area, there was a series of seventeen smaller dams constructed around 
the turn of the century to store water for industrial and municipal supply, to gen- 


*See Paut L. Kiemnsorce, Tuk Boutper Canyon Proyecr (1941). 

"45 Svar. 1057, 43 U.S.C. §617 (1952). 

* Signed at Santa Fe, New Mexico, Nov. 24, 1922, pursuant to Act of Aug. 19, 1921, c. 72, 42 Stat. 
171, approved by Congress, Act of Dec. 21, 1928, c. 42, 45 Stat. 1064, 43 U.S.C. $6171 (1952). 
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erate power, and to reduce floods.* Mill dams had provided water for industrial 
processing as well as to turn water wheels, and in some instances, they stored water 
for municipal purposes, but they typically were single-purpose and small in height.'® 
With the coming of long-distance electricity transmission in 1891, electric power began 
to be linked with other purposes. Thus, in the United States, the Bureau of Reclama- 
tion combined electric power and irrigation storage at the Minidoka Dam on the 
Snake River in 1909 and at the Roosevelt Dam on the Salt River in rgtt."' And the 
Hetch Hetchy water supply, with its controversial use of National Park lands to aid 
in furnishing municipal water and power for San Francisco, had commanded public 
attention from 1913 until construction began in 1924." 

Nowhere in South America, Asia, or Africa was there a major multiple-purpose 
storage project. This is not to say, of course, that there were no combinations of two 
or more purposes in water storage or that the concept of multiple use was not current 
in public thinking. The irrigation barrages constructed under British supervision in 
India as a measure of famine prevention in drought areas had provided for some 
use of water for domestic purposes, a use ever common where water is conducted 
through a dry area, and their irrigation canals had been used for navigation where 
suitable. Engineers, using the new knowledge of electricity, had sought to install 
power turbines where water fell through conduits to supply municipal needs. And 
a few river canalization schemes had installed generators in connection with naviga- 
tion locks, thus capturing the energy otherwise lost. In eastern Asia, too, works on 
the lower stretches of streams combined navigation or flood control with irrigation. 

A different form of multiple-purpose project, not involving storage, however, had 
already taken shape in the lower reaches of a few navigable streams, such as the 
Seine, the Po, and the Mississippi, where, by the construction of cutoffs, deepened 
channels, or training works, it was practicable both to improve the all-season navi- 
gability of channels and to hasten the flow of floods, thus reducing the area and depth 
of flooding. Likewise, the Dutch and English engineers, operating along their coasts 
and in the English Fens, had, as early as the seventeenth century, devised schemes 
which would dispose of flood waters and reclaim land for agriculture through sub- 
sidiary drainage. Strictly speaking, drainage goes hand in hand with flood control 
wherever the latter is practiced by channel regulation, and the Yazoo and the Chao 
Phya provide excellent examples of this. 

In all these countries, the vision of multiple-purpose development was far ahead 
of the practice. By 1890, Sir Wilfred Willcocks was dreaming of dual-purpose dams 
on the Nile—indeed, a system of them—and viewed his design for the low Aswan 
structure as the precursor for what might follow on a large scale.’* A German engi- 

* See INrze, ENTWICKELUNG DES THALSPERRENBAUFS IN RHEINLAND UND WESTPALEN VON 1889 BIS 1903 


(n.d.). 
1° See Lerre.’s ConsTrucTION or Mitt Dams AND Bookwatrer's MiLtwrichr AnD MecHANiIc (1881). 
™ Bureau of Reclamation projects are described in its Dams and Control Works, various editions. 
**® For a recent review of the controversy, see Hearings before the Committee on Public Lands of the 
House on H.R. 5964, 77th Cong., 2d Sess. (1941) (amending the Raker Act) 
7 W. Wittcocks, THe Nice Reservoir Dam at ASWAN AND ApvrTer 13-26 (1901). 
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neer, Mattern, using the work of Intze and others, was pleading in 1902 for multiple- 
purpose projects as the key to more intensive water use.’* Similar thinking is also to 
be found in the report of the United States Inland Waterways Commission in 1908, 
which, while deeply concerned with problems of public-private responsibilities for 


water transport and water power and with coordination of federal activities, recog- 


nized the possibilities of combining irrigation, navigation, power, flood control, water 


supply, and related purpose in the same programs.’® And writing in 1915, the Pro- 
fessor of Civil Engineering at Harvard was saying about water power :'® 


This power arises from the water flowing in a stream, but this stream affords other uses, 
as for irrigation, water supply, and navigation. For the proper conservation of the water in 
a stream, all these four uses must be considered. Its development for one purpose must, 
so far as possible, be consistent with its development for the others. All should be de- 
veloped so as to be productive of the greatest total good. The four uses above referred to 
are inseparably connected; particularly so are the two uses of a river for water power and 
for purposes of navigation, in cases where both of these uses are economically practicable. 


In view of the early articulate championing of multiple-purpose approaches, it may 
be asked why a project such as Hoover Dam did not materialize sooner. Part of 
the explanation rests upon the perfection of engineering techniques. Multiple-purpose 
storage design generally means larger structures, and these require refinements of 
foundation treatment and mass design in order to carry the larger load. Concrete was 
not adapted to dams of large height until the early 1g00’s, and then it remained for 
Arrowrock Dam in 1915, with a height of 354 feet, and, by way of culmination, 
Hoover Dam to perfect the means of pouring large blocks as much as sixty feet 


across.’’ The method of rolling raw earth into great structures, such as at Ft, Peck 
on the Missouri, was not developed until later years, for while it is cheaper in ma- 
terials, it depends for its economy upon large-scale earth-moving machinery and for 


exact knowledge of methods of handling soil foundation materials, which did not 


18 


become available until the 1920’s.'* Until some of those new techniques were in use, 


the building of large earth dams, particularly on streams in semiarid or arid regions, 
was a hazardous occupation. 


Eh Marrenn, Der THALSPERRENBAU UND Dif DeutscHe WaAsseRWIRTSCHAPT 100 (1902). 

"Inland Waterways Comm'n, Preliminary Report, S. Doc. No. 325, 60th Cong., 1st Sess. 18-25 
(1908). M. ©. Leighton’s “Relation of Water Conservation to Flood Prevention and Navigation in Ohio 
River” is an appendix, td. at 451-90, critically reviewing the opposition to the Ellet plan for reservoirs. 
Ellet’s plan for a reservoir system on the Ohio was hailed by his publisher in 1853 as “the foundation 
of a new branch of engineering, which, in the progress of the country in wealth and population, is destined 
to acquire increasing interest from year to year.” CHaries Evver, Jx., THe Mississipet anp Onto Rivers 
vi (1853) 

*° Georce F. Swain, ConservaTion OF WaTer BY STORAGE 24-25 (1915). 

TU. S. Bureau or Rectamarion, Der'r or INTERIOR, DamMs anp Conrrot. Works 7-10, 49-51 
(1938). Willcocks, in his design of Aswan, saw it as marking a new “epoch in dam building,” especially 
as the use of concrete might come to be perfected, but he thought of the typical combination of purposes 
as being flood control and wrigation. WittcocKs, op. cat. supra note 13, at 4 

‘©The Miami Conservancy District pioneered with draglines for building hydraulic fill dams with 
clay cores. The pioneering worker on the physical properties of soils as applied to engineering was 
Karl Terzaghi. Smaller earth dams had been constructed over at least 1,600 years in India and the 
Middle East. 
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Other factors than dam design and construction also were at work. Perhaps most 
important, improvement in methods of long-distance transmission of electricity was 
rapid between 1900 and 1925, so that a line of 100 miles, considered uneconomic by 
operating companies in 1910, seemed short by comparison with the 200-mile line 
which the Southern California groups were prepared to build to Hoover Dam in 
1929. Power clearly was the most readily vendible of all the products of multiple 
purpose dams: municipal water supply might warrant heavy investment, but it was 
not as easily distributed and sold. Once cheap transmission became practicable, the 
active market for power for residential and industrial use grew at breath-taking 
speed. For many projects, the combination of vendible power made attractive an 
enterprise that otherwise would have commanded little attention if solely for irriga 
tion or flood control.’® Electricity generation played a major role at Hoover Dam, 
in the pioneer French plans for the Rhéne in 1933, and for the larger multiple 
purpose structures in India, such as the Bahkra Dam on the upper Sutlej. 

The private power companies in the United States, however, vigorously opposed 
the incorporation of power-generating facilities in public water-storage facilities. 
Threat to their monopolistic position under public franchise was one consideration 
in their opposition, which also stemmed from a deep concern with the constitution 


ality of direct government action in power generation. The moment that it was pro 


posed to combine power generation with a purpose such as navigation, which was the 


exclusive function of the federal government, complications arose, because the private 
companies obviously could not be expected to take direct responsibility for navigation 
or flood control or noninterest-bearing reclamation projects. On their side, the 
advocates of public power opposed any grant of authority to private companies to 
develop power in single-purpose projects on streams under public control. The 
General Dam Act of 1906 was the first broad legislative effort in the United States 
to deal with the conditions in which nonfederal development might take place on 
navigable waters and gave special attention to preventing interference with navigation 
and fish movement.”” There followed a long controversy culminating in the Federal 
Water Power Act of 1920, with its much more precise regulation of nonfederal 
development.”’ The issue was both federal and state, having been drawn, for ex 
ample, in 1g08 in New York, when the State Water Supply Commission proposed 
public construction of a dam on the Sacandaga River to reduce floods and produce 
electric power.”” 

Opposition also was supported by inertia in design and by the widely held view 

** This view of electric power as the integrating factor in river basin development was widely preached 
by Morris L. Cooke. See Cooke, Multuple-purpose Rivers, 237 J. FRANKLIN Inst. 251 (1944). See also 
Lepawsky, Dams and Democracy, 29 Va. Q. Rev. 533 (1953). 

9° 24 Stat. 386. 

#1 41 Strat. 1063, as amended, 49 Svar. 838 (1935), 16 U.S.C. §§791a-825r (1952). This history 
is described in Presipent’s WaTEeR Resources Poticy Comm'n, op. cit. supra note 3, at 391-408 (1950). 

72 Strate Water SuppLy Comm'n or New York, Srupies or Warer Srorace ror Fioop Prevention 
AND Power Devetopmenr 1N New York Srare UNDER Pustic Ownersnip aNp ConTrroL 14-15, 18 
(1908). 
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that on grounds of design safety and economy, it often was impracticable to combine 
power with certain other purposes. Thus, an examination of a dozen civil engineer- 


ing textbooks published during the first three decades of the century shows little 


or no attention to multiple-purpose design. And a special committee of the American 
Society of Civil Engineers, in its progress report on Mississippi River flood problems, 


in 1916 stated ;** 


There is a popular delusion that the same reservoir can be utilized simultaneously 
to reduce floods, increase the low-water discharge of a stream, and increase the water-power 
that can be developed therefrom, but ordinarily its utilization for any one of these purposes 
precludes its efficient use for either of the others... . Your committee, however, does not 
intend to condemn in toto the utilization of reservoirs for more than one purpose. In 
fact, it believes that the practical solution of the flood problem in some valleys will be found 
in permitting corporations to build reservoirs in which a portion of the stored water can 
be utilized to a limited extent for power purposes and the remainder for flood pre- 


vention, ... 


One of the standard texts on water-power engineering was still taking a somewhat 


similar position ten years later.2* ‘The single-purpose approach persisted. Perhaps 


the extreme public demonstration was in the case of the Miami Conservancy Dis- 
trict, Where, under a new Ohio state conservancy law following the tragic flood of 


1913," the District constructed a system of channel improvements and five detention 


3 
reservoirs to prevent any repetition of peak floods. The reservoirs were designed to 
detain water only long enough to permit the outflow to be limited to bank-full 


capacity downstream, On each dam was placed a plaque reading as follows :*° 


** Hearings before the Committee of the House on Flood Control on Mississippi River Floods, 64th 
Cong., ist Sess. 295-96 (1916). One of the members, Morris Knowles, dissented, calling this statement 
“an enurely unnecessary and unfair discussion purporting to show that reservoirs cannot be made useful 
for flood prevention, together with other purposes; whereas we know, on the contrary, that, notwith 
standing all these statements, it is possible to operate reservoirs with several purposes in view, and that 
is actually done in some of the great reservoir systems of Europe and America without conflict of interests.” 
Id. at 301 

** “Storage capacity below spillway level cannot be devoted to both power and storage unless at all 
limes some portion at the upper level is reserved for flood use and kept empty, and, therefore, always ready 
for the flood emergency. In this country such joint use of reservoirs has not been attempted, their purpose 
ilways being water storage for power, municipal water supply, or navigation, so that any decrease of 
flood tendencies has been merely incidental.” Hl. K. Barrows, Water Power ENGINEERING 180 (1927). 

=® Act of Feb 17, 1914, Omto Rev. Cope ANN, c. 6101 (Page 1954). 

*° Anrnur FE. Morcan, THe Miami Conservancy Disrricr 473 (1951) In passing, it may be 
noted that one of the paradoxes in river basin development history is that the head of the Miami Con- 
servancy District at that time was Arthur E. Morgan, who later became a member of the first board of 
the Tennessee Valley Authority and a proponent of a multiple-purpose reservoir system for the entire 
Mississippi; while a leader in the negotiations culminating in the dam on the lower Colorado was Herbert 
Hoover, then Secretary of Commerce, who later came to oppose expansion of federal power activities 
in favor of private management of these resources. Hoover never shifted his basic position on the 
desirability of linking private power with public management of other resources, but he did find himself, 
as late as 1955, trying to stem a tide of public power activity which had taken strong impetus from the 
apparent success of Hoover Dam. See 1 Comm'n ON ORGANIZATION OF THE ExtcuTive BrancH, Warer 


Resources AND Power 119-22 (1955) 
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The Dams 
of the Miami Conservancy district are for 
Flood Prevention Purposes 
Their use for power development 
or tor storage 
would be a menace to 
the cities below 


For twenty years after 1908, there were recurring federal authorizations of water- 
resources studies, in which the surveying agency was directed or permitted to consider 
other uses in addition to the major purpose in view. Thus, the Bureau of Reclamation 
was authorized to investigate power and later municipal water supply,” the Corps of 
Engineers was authorized to consider power in connection with navigation and then 
flood control,”* and the Federal Power Commission was to take those other uses into 
account in reviewing applications for power-site permits.” These did not specify the 
kind of report which was expected, however, and the agencies regarded them more 
as permissive than directive. Accordingly, water-pollution control was neglected 
throughout those decades; and although attention was given to preservation of fish 
life at dams early in the period, as the size of projects increased and competition 
between federal agencies also increased, the interests of recreation, wildlife habitat 


preservation, and esthetic enjoyment of wilderness lost out, and the conservation 


groups had to fight hard to gain any serious consideration from the engineers.” 


The period of emergency public works in the United States in 1933-39, however, 
gave occasion for broad application of the multiple-purpose project idea across the 
country. Aided by substantial grants and loans in the interest of relieving unemploy- 
ment, a whole series of new dams combining two or more purposes was constructed. 
They were favored, in principal, by the reviewing agencies; they offered the most 
widely distributed direct benefits; and they lent themselves particularly to public 
agencies, the only ones which could qualify for the public subsidy. In addition to 
the Tennessee Valley Authority, the Bureau of Reclamation launched the Grand 
Coulee, Central Valley of California, and Colorado-Big Thompson projects; the Corps 
of Engineers launched the Bonneville, Fort Peck, and upper Ohio projects; and vari 
ous state agencies, such as the Nebraska power and irrigation authorities and the 
Muskingum Conservancy District in Ohio, obtained federal help. The reports of the 
Mississippi Valley Committee and National Resources Board and their successors 
gave heavy attention to multiple-purpose storage.”’ 

27 Act of April 16, 1906, 34 Strat. 116-17, 43 U.S.C. §567 (1952). This permission to make 
provision for water supply and power did not take the form of a directive until Act of Aug. 4, 1939, 
53 Srat. 1194, 43 U.S.C. §§485 (1952). 

7® Act of March 3, 1909, 35 Sra. 822, 33 U.S.C. §604 (1952); Act of March 1, 1917, 39 SraT. 950, 
33 U.S.C. §701 (1952). 

*” Act of June 10, 1920, 41 Star. 1068, 16 U.S.C. §801 (1952). 

*’ Specific instructions to consider wildlife were contained in Act of Dec. 22, 1944, 5% Strat. 887, and 
Act of Aug. 14, 1946, 60 Star. 1080, 16 U.S.C, §§661-66c (1952). 

*' Mississipp! Vattey Commirrer or P.W.A., Reporr 25-29 (1934); Nationat Resources Boarp, 


Report 271-75, 286 (1934) 
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By 1939, multiple-purpose projects were the order of the day: the idea was accepted 
and considered practical, and, with the lag in private construction owing to depression 
conditions, the single-purpose storage project was no longer dominant. 

Single-purpose projects were not abandoned, however; they only gave way to 
multiple-purpose projects in relative weight. Irrigation storage on the upper Rio 
Grande, flood-control dams on the Yazoo and Muskingum, navigation dams on 
the upper Mississippi, power dams on the Wisconsin were examples of structures that 
were considered best suited to serving a single aim. They have continued in relatively 
diminishing number, often a source of controversy that probably has had fullest recent 
public expression in the dispute over the development of privately-financed power 
dams in Hell’s Canyon, on the Snake. In 1953, the chief of project planning for the 


Bureau of Reclamation could say :* 


... multiple-purpose projects are now thoroughly accepted, and an engineer would be con- 
sidered remiss if he did not consider all possible uses, in connection with the planning of 
any irrigation project. 
B. The Basin-wide Program 

While the idea of multiple-purpose storage was gathering force, there was a com- 
plimentary, but not corollary, formation of the idea of basin-wide development. 
Again, Willcocks, Powell, and others had seen that if regulation of stream flow was 
to be achieved fully, it could only be by harnessing the flow of an entire drainage 
basin, and this meant designing control works with a regard to all other works— 
existing or possible—in the basin. Willcocks had made tentative plans for dealing 
with the Nile and Tigris-Euphrates basins as unified systems and was aware of, but 
33 


not discouraged by, the political complications in store.** Powell, observing from his 


studies of the arid and semiarid regions that each stream presented problems peculiar 


to itself, proceeded to appraise the irrigation possibilities of each basin separately.™* 


And President ‘Theodore Roosevelt, in transmitting the Inland Waterways Commis- 


sion preliminary report, could say :*° 


Fach river system from its headwaters in the forest to its mouth on the coast, is a unit 


and should be treated as such. 


The first major basin in the United States in which this idea was incorporated 
in a complete design was the Miami basin. ‘There, as already noted, the program was 
strictly a single-purpose, flood-control effort. New York City, also, had undertaken 
to deal with entire tributary drainages of the Hudson River in single-purpose develop- 
ment of new water supply at the turn of the century, and while there had been no 
thought of covering larger areas, the concept of planning for the complete subbasin 


** John Dixon, Planning an Irrigation Project Today, 11 CENTENNIAL TRANS. AM. Soc'y Civic Ena. 


357, 362 (1953). 
** WitLcocks, op. cit. supra note 13, at 13-26; W. Wittcocks, IxriGaTion of Mesovoramia (2d ed. 


1917). 
**7, W. Powerit, Report on THE LaNnps oF THE Arip RuGion 10-14 (1879). 
** Inland Waterways Comm'n, supra note 15, at iv. 
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had been established.** Prior to that time, relatively complete development of small 
streams for mechanical water power had taken place, but not in accord with a single 
plan.” 

The same situation had prevailed in a more acute form along the alluvial valley 
of the Mississippi, where the multiplication of levee districts and drainage districts 
without clear relation to a basin-wide program had resulted in direct conflict and 
oftentimes serious injury among the various works, leading to increased federal 
participation.” It is significant that A. E. Morgan and his associates came directly 
out of efforts to plan drainage projects in the alluvial valley and had seen the folly 
of attempting to deal with large flood flows by taking small bites. The Miami, 
they were determined, was to be handled as a unit. 

In the same year that major works were undertaken in the Miami basin, a Na- 
tional Waterways Commission was authorized to prepare a comprehensive plan for 
the development of the nation’s water resources for navigation and every useful pur- 
pose and to make recommendations for carrying out such work.*® War conditions 
deferred its appointment, however, and it never came to grips with the problems. 

In France, the desirability of treating basins as units was recognized in law in 
1919," and in Germany and Italy, the concept was accepted by engineers as necessary 


to effective planning. 

But even after the Miami program had been demonstrated, it was a long time 
before the idea caught on elsewhere in the United States. Clearly, it played a major 
role in the discussions leading to final authorization of Hoover Dam: the 1922 com- 
pact recognized that the waters of the entire Colorado basin would need to be 


allocated under one agreement and that such allocation might lay the basis for de- 
signing works to control and use those waters. It was not sufficiently strong, however, 
to require that the final design of the first dam should be shown as a part of a 
system for the full basin. Nevertheless, the idea was finding progressively wider 


support in engineering circles, and threatening water shortages in western streams 


lent weight to it. 
The great Mississippi flood of — , brought this thinking to focus. That catastrophe 


dramatized the inadequacy of Corps of Engineers’ plans, which had sought to control 
flooding and maintain navigation channels along the main stem without planning 
works for the tributaries. Only the year before, the Chief of Engineers had reported 
that all was well with the levee and channel works.*' A national debate ensued on 


*° See Boarp or Warer SuppLy or THE Ciry or New York, Carskitt, Water Suppry (1928). 

*7 Mill owners did, however, maintain organizations to deal with their interests in an entire stream, 
and engineers saw the possibilities of large-scale unified development. See, ¢.g., Josepu Frizect, Warer- 
POWER 588-605 (1903). 

** See Rosert W. Harrison, Lever Disrricrs anp Lever Burpine in Mississippt: A Srupy or STaTe 
AND Locat Errortrs To Conrrot Mississipp1 River FLoops (1951). 

* Act of Aug. 8, 1917, 40 STaT. 250 (repealed in 1920). 

*° Law of Oct. 16, 1919. See Arbelot and Dupin, L’evolution des idées en matiere de regularisation 
de l’energie hydroelectrique, in 2 Trans. Finsr Wortp Power Conrerence 150-54 (1924). 

**U. S. War Dep't, Report or THe Crier or Enoinerrs, U. S. Army, 1926, pt. 1, at 1793, 1794 


(1928). 
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the efficacy of levees versus cutoffs versus dams versus forests. Many extreme and 
poorly grounded assertions were made, and out of the heat and confusion, there 
emerged a few policy agreements. In the River and Harbor Act of 1927, Congress 
authorized comprehensive examinations and surveys by the Corps of Engineers to 
formulate** 

... general plans for the most effective improvement of | navigable streams and their tribu- 
taries| for the purposes of navigation and the prosecution of such improvement in com- 
bination with the most efficient development of the potential water power, the control of 


floods, and the needs of irrigation. 


This was the second time in American history that a public agency had been 
directed to make comprehensive studies of navigation, flood control, irrigation, and 
power for complete drainage basins, but the first to have effect. The “308 reports,” 
as they were known from their areas having been described in House Document No. 
304,"* became the point of departure for river basin development in the United States. 
Under the authority of the 1927 act, the possibility of multiple-purpose projects for at 
least four major purposes was recognized, and the comprehension of all parts of the 
basin in a single report was required. In doing so, it brought together federal con- 
cerns that had grown up along four separate lines of navigation, flood control, irriga- 
tion, and power policy. 

Of the many basin programs that emerged in later years out of 308 reports—the 
Columbia, the Missouri, the upper Ohio—none commanded more attention than the 
Tennessee. After the 1927 authorization, the Corps of Engineers decided to con- 
centrate its studies in the early years on one pilot basin. They selected the Tennessee, 
in part because it seemed to lend itself to unified planning, in part because it was 
endowed with a relatively generous amount of basic hydrologic data, and in part 
because the Government was confronted with the difficult decision of what to do 
with Wilson Dam, a hydroelectric plan at Muscle Shoals which had been constructed 
during World War I to provide power for manufacture of nitrogen. It was the 
Corps of Engineers which prepared the first plan for the Tennessee, and when the 
Tennessee Valley Authority Act was passed by Congress in 1933,** the Corps plan 
was the available one.“” The new Authority set up its own engineering staff and asked 
the Bureau of Reclamation to aid in revising the plans so as to design a series of 
high dams having large hydroelectric output, rather than the moderately low dams 


designed by the Corps to serve navigation primarily and to produce relatively small 


“4 44 Svar. 1015. The list was prepared by the Federal Power Commission and Corps of Engineers, 


in accordance with Act of March 3, 1925, §3, 43 STAT. 1190. 

** HR. Doc. No. 30%, 69th Cong., 1st Sess. (1927). 

** 48 Srar. 58 (1933), 16 U.S.C. §831 (1952). 

*" HI. R. Doc. No, 328, 71st Cong., 2d Sess. (1930). It is doubtful whether or not Congress was 
aware of the possible implications of the Corps of Engineers’ low-dam plan for later high-dam construction 


at the time that the act was passed. It might have been thought that only one or two new structures 


(Cove Creek and Wheeler locks) would be built. Later legislation was required to define clearly the 


authority for river basin planning. See C. Herman Parrenerr, THe Tennessee Vattty Auruoriry, A 


Srupy 1N Pusiic ADMINISTRATION 3-47 (1943). 
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amounts of power. Thus, the Tennessee basin was the first to be studied with a 
view to designing a single, unified program, and it was the first in which such a 
program was authorized for construction. As the TVA worked out its revised designs 
over the years, it developed a program under which there are twenty-seven dams 
serving navigation, flood control, and hydroelectric power, operated so as to regulate 
flow throughout the main stem and major tributaries and to contribute to reduction 
of flood flows in the lower Mississippi. From the standpoint of historical evolution 
and of popular regard, the TVA may be considered the prototype for unified basin 
wide programs of multiple-purpose projects. It was intended to demonstrate the 
feasibility of such programs, and it clearly has done so. 

Throughout the late 1930's, the National Resources Committee and its successors 
promoted thinking among both federal and state groups on the meaning of drainage 
basin plans by drawing them together to assess needs and to attempt to agree upon 


unified programs of investigation and construction.*® Several significant basin-wide 


programs already were on the drafting boards about the time that the TVA took 


shape. One of these was the Rhone plan, which had its inception in the device of 
French engineers to combine further navigation improvements with power genera 
tion.? In Spain, a national survey of water resources had recommended unequivo 
cally in 1933 for the treatment of rivers as units.” The Central Valley plan in 
California had been proposed as early as 1g21 and was authorized by the state in 
1933, but awaited federal financing.” 

There is little doubt that all the integrated systems of multiple-purpose projects 
attempted since the 1930's were influenced in some degree by the ‘TVA, Columbia 
River and Central Valley works. Probably more important than the direct con 
nections, of which there are many, has been the fact of accomplishment, the patent 
demonstration that what engineers around the world had been describing as possible 


and feasible could be built and operated in a relatively short time.°° 


C. Comprehensive Regional Development 

The third of the major ideas in unified river development is more difficult to 
describe than the other two, because it has not been fully realized in any part of the 
earth. There is no prototype, no sterling demonstration of the idea; only partial, in 
complete ventures in a direction that is, thus far, obscure. Implicit in the Hoover 
Dam project and in the TVA was an aim that, while assumed in much federal 
resources activity for more than a century, was not explicitly stated in the legislation 
and has not been fully realized. It was the aim of so planning and carrying out the 


*° See National Resources Commirrrr, Drainace Basin ProntemMs AND PRocramMs (1936). See also 
revision of committee reports in 1937 

*7 See Girserr Tournier, Ruone: Diru Conouis (1952) Planning had been authorized by an act 
of May 27, 1921, and an administrative order of Jan. 13, 1931 

** PLAN NACIONAL DE OBRAS HIDRAULICAS (1933). 
** See Hucu G. Hansen, Cenrrar Vartry Proyect: Froerat or Srare? 24 37 (Cal. Assembly 
Interim Comm. Rep., Vol. 13, No. 6, 1955). 

*°Sce TVA, TVA as a Symon or Resource Devetopment in Many Counrries (1955) 
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works for river regulation and use that the region in which the basin is located would 
enjoy maximum practicable stimulation of its economic and social growth.” 

The roots for such concern seem to go deep in United States public works and 
public land development. Gallatin’s plan for waterway improvement, Powell's 
program for treatment of the arid lands, and Newland’s early pleas for federal sub- 
sidy to western irrigation had presumed wise use of public material resources or 
capital to stimulate economic growth. 

To take our two examples, the Hoover Dam was recognized by its proponents 
and opponents as likely to promote economic growth in the lower Colorado basin 
and in Southern California as well, although it was not specifically designed to effect 
such growth in a particular way. The Tennessee Valley projects were believed to be 
beneficial in sparking growth of what had been regarded as a backward and depressed 
region, but beyond this hope and the direction, given at the last hours in framing 


the act—*"? 


Sec. 22 To aid further the proper use, conservation, and development of the natural resources 
of the Tennessee River drainage basin and of such adjoining territory as may be related to 
or materially affected by the development consequent to the Act, and to provide for the 
general welfare of the citizens of said areas, the President is authorized, by such means 
or methods as he may deem proper within the limits of appropriations made therefor by 
Congress, to make such surveys of and general plans for said Tennessee basin and ad- 
joining territory as may be useful to the Congress and to the several States in guiding and 
controlling the extent, sequence, and nature of development that may be equitably and 
economically advanced through the expenditure of public funds, or through the guidance 
or control of public authority, all for the general purpose of fostering an orderly and 
proper physical, economic, and social development of said areas .. . - 


the Authority was not explicitly designed to occupy itself with those questions. Re- 
search on the impact of navigation upon industrial life, or on the relation of retail 
power rates to domestic electricity consumption, or on the efficiency of various crop- 
ping and fertilizing methods was undertaken to supplement and make more effective 
the water resources and fertilizer projects, rather than as a basis for deciding what 
form of project should be undertaken, where, and when. Repeatedly, the officers 
of the ‘TVA, from its earliest years, noted with satisfaction the effects of their activities 
upon the economy of the area loosely described as the “TVA Region” or the “south- 
eastern region.” This was summed up most recently by Gordon Clapp, who pointed 


to increase in nonagricultural employment, increase in variety of economic op- 


portunities, rapid growth of high-wage industries, a new pattern of industries process- 


"The term “region” is used here in its broadest sense to include any area designated for study or 
action. For discussions of more precise uses, see Narionat Resources Commirrer, RecionaL Factors 
IN NATIONAL PLANNING AND DeveLopMent (1935); and Platt, Discussion: Nature and Scope of Regional 
Science, in 2 Papers AND Proc, RecionaL Science Ass'n 46 (1956). 

5948 Srar. 69 (1933), 16 U.S.C. §831u (1952). The broad, regional studies were not undertaken at 
once, but they followed soon, and the legislative authority was sufficiently general to permit their being 
undertaken. Ackerman, Tennessee Valley Authority Planning: Methods and Results, in Parers or INT'L 
ConrerReNcE ON REGIONAL PLANNING AND DeveLopmenr (1955), gives a careful review of the develop- 
ment of those activities. 
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ing raw materials, electrification of farms, and rural self-improvement projects as 
indices of growth stimulated by the Authority." The stimulation of local citizen 
participation in valley improvement is counted both as essential to and an important 
outcome of unified regional development activities. 

In both the Hoover Dam and TVA examples, regional effects were intimated but 
not planned, then enjoyed but not managed. They were dimly perceived at the 
start, hailed when apparent, and the subject of earnest study after the crucial de- 
cisions as to major river regulation works had been made. In each case, the criteria 
for selection and financing of the construction work were restricted to a showing of 
teasibility for the stated purposes of water control. Such gauges of economic well 
being as per capita income, diversification of industry and agriculture, and stability 
of employment did not figure in decisive ways. These entered the discussion of the 
wisdom of the projects more as rationalizations than as prior justifications. 

A similar chronology occurred with the construction of Grand Coulee Dam on 
the Columbia River in Washington by the Bureau of Reclamation. Grand Coulee 
was part of a basin-wide scheme in the sense that it had been selected by the Bureau 
of Reclamation as a major element in a program for water development in the 
Columbia; but it was not a part, strictly speaking, because it was authorized Jong 
before substantial agreement had been reached among the Bureau of Reclamation, 
the Corps of Engineers, the Fish and Wildlife Service, and the various state interests 
as to the full outline of such a program.’* Once underway, however, its full effects 
became a subject of lively speculation, leading the Bureau of Reclamation, with the 
leadership of Harlan Barrows, to initiate the “Columbia basin joint investigations.” 


The scope of those studies is suggested by the participants, including nineteen federal 


agencies, eleven state agencies, and thirteen local and private institutions, and by the 


twenty-eight problems set for investigation." Those problems covered questions of 
farm economy, farm size and layout, control of land use, village and community 
centers, transport facilities, recreational needs, and public works programming and 
financing. 

Expected answers to such questions have figured repeatedly in the justifications 
given before public groups for Grand Coulee and also in descriptions given of results 
expected from many other basin programs modeled, in part, upon the TVA experi 


ence. Thus, the arguments made in favor of the Damodar Valley Authority in India 


have carried statements that :°° 


The Corporation is to execute and operate schemes for irrigation, the generation of 
power and flood control. Besides those three main purposes, the Corporation will promote 
navigation, afforestation, public health, and industrial, economic and the general well-being 
of the people of the Valley. 

5® Gorpon R. CLapp, THe TVA: AN Approacn To THE DevieLopMeNnr or A Recion 54-56, 65 (1955) 

®* See Cuartes McKiniey, UNcLE SAM IN THE Pacific Norruwesr 138-45 (1952) 

®°U. S. Bureau or ReciaMATion, Dep’r oF INreRion, Cocumaia Basin Joint INvesricaTions: CHar 


ACTER AND Scope (1941). 
5® Economic CoMM’N FOR ASIA AND THE Far East, op. cit. supra note 4, at 7% 
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The distinction which seems crucial here is between engineering works which are 
planned and carried out with the sole purpose of gaining the direct benefits, such as 
power production or flood damage reduction from the water regulation, and engineer- 
ing works which are intended to promote basic changes in the quality of life of the 
residents of the region. Under the second view, two considerations enter which are 
ignored under the first. The direct benefits become a means to an end, rather than 
an end in themselves; and engineering becomes one of several possible instruments, 
including land use, which may serve the needs of regional change. In the Miami 
Conservancy District plan, there was earnest desire to prevent future flood losses 
and to stabilize the then prevailing economy, but no concern to effect any significant 
changes in the distribution or character of urban occupancy in the basin: the aims 
stopped with the achievement of flood control. As the TVA unfolded, however, the 
control of floods was seen as a method of advancing a new economic and social well- 
being of residents of the Tennessee Valley, and power and navigation were viewed 
similarly. The moment in an analysis of a river basin development opportunity that 
this first distinction is made and that the construction of physical works takes on 
larger implications, the second distinction arises. If engineering is a means toward 
an end, then other means deserve attention as possibly contributing to or alternately 
serving the same end.*? 

Under the broadened view, the Bureau of Reclamation becomes as much concerned 
with the maintenance of family-sized farms as with optimum dimensions for distri- 
bution canals; and the Tennessee Valley Authority, from the beginning of its power 
program, lays stress on the marketing practices of farmers’ electricity cooperatives as 
well as on the integration of hydroelectric and thermal-electric generating stations 
in the maximization of firm power production. Land use improvement, the eco 
nomics of potential mineral exploitation, and the relation of freight rates to trafic 
movement and manufacturing location, are among the lines of inquiry that vie in 
importance with standard hydrologic and civil engineering practices in the planning 
of the river basin development. 

It may appear that to take this broader view of river basin development is to 
expand water resources planning to encompass all aspects of natural resources as 
related to economic growth, including the cultural conditions of the society, and it 
will be necessary to ask whether or not there is any viable line which may be drawn 
between one and the other. For if there is no viable line, the attempts to carry 
water resources analysis beyond*the traditional concepts of multiple-purpose, basin 
wide development must inevitably lead to comprehensive regional development 
schemes in which water, in many instances, would play a secondary role. 


Without attempting to answer that question, it may be useful to observe that no 


clear pattern of associated regional activities has yet emerged from the experimenta 


tion that currently is in progress in river basin development. It is not even possible 


®7 A succinct statement of the idea of comprehensive regional development, as it took shape in the 
1930's and 1940's, is ALwIn Hl. Hansen & Harvey S, Pertorr, Recionat Resource DeveLopMENT (1942). 
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to find association of electricity distribution and electricity production activities where 
hydroelectric plants are in operation. For example, the Compagnie National du 
Rhone avoids any connection with marketing policies for the power which it sells 
in bloc to Electricité de France.” In general, the basins having more nearly unified 
administrative control of their water-regulation works have a larger number of associ 
ated activities directed at steering regional growth. 

There is little clarity as to whether the aim of such growth should be specialization 
or balance, and the indices of results are scattered and rudimentary at best. Meas 
ures of aggregate economic growth are handicapped by lack of data, as well as by 
incompleteness of the theory of the process of growth. Less tangible noneconomic 
growth is even more difficult to quantify. ‘There have been earnest efforts to improve 
the measurement devices, but these are still far from keeping pace with the claims 
of project proponents.” The claims for “secondary benefits” from investment in 
irrigation facilities continue to be in controversy among federal agencies.” 

In its lack of definition and in difficulty of gauging the results of its use, the idea 
of comprehensive regional development has less precision and form than either 


multiple-purpose storage or basin-wide plan. 
II 


AssociaTep IpEAs 


In addition to the three ideas described above, two others have enjoyed some popu 
larity and individually have found expression in one or more development programs. 
They are less widely applied than the three already described and less firmly grounded 
in either theory or demonstrated practice, although they have attracted, in some in 
stances, greater attention. One is the concept of articulated land and water programs; 
the second, the concept of unified administration. The former has commanded ad 
herence over long periods and receives lip service generally today, but is honored 
1933 and has been kept alive by controversy and opposition rather than by acceptance. 


more in theory than in practice. The latter bloomed suddenly and vigorously after 


A. Land and Water 


Early in the histories of scientific agriculture and river engineering, the idea took 


shape that the management of land and its vegetative cover is closely linked with the 


proper management of the flow of water in streams, that the magnitude, variation, 


and quality of water moving in a drainage basin is, in some measure, influenced by 


®* See TOURNIER, Op. Cit. Supra Note 47, at 304-05. 
** Problems of economic indices are outlined in Kruulla, Criteria for Evaluating Regional Development 
/ 


Programs, 45 Am, Econ. Rev. 120 (1955). Moore, Regional Economic Reaction Paths, id. at 144, and 


the discussion that follows. Id. at 149. 

°° PeperaL InTER-AGENCY River Basin Commirresr, Provosep Practicts tor ECONOMIC ANALYSIS OF 
River Basin Proyecrs (1950). See also Tecunicat AssisTaNCe ADMINISTRATION, FORMULATION AND 
Economic AppraisaL or DevecopmMenr Proyects (U.N. Pub. Sales No. 1951.11.B.4.); and U.S. Bureat 
or RectaMATION, Dep’r oF INtERIOR, Report OF PANEL OF CONSULTANTS ON SECONDARY OR INDIRECT 


s4enevirs of Warer-Use Proyects (1952). 





176 Law anp ConTEMPORARY PROBLEMS 


1 it does 


the treatment of the land. Although the origins of this idea are not clear,° 
seem to have been widely held in western Europe by the beginning of the nineteenth 
century. Summing up much of the study in the middle decades, Marsh found a 
weight of evidence that forests affect the rise and fall of springs and normal volume 
of rivers and the character of floods in rivers and torrents.°* French engineers and 
foresters long had been concerned with relationships between their two lines of action, 
principal attention being given to the restoration of denuded sections of the High 
Alps. Agitation for regulation of forest and grazing practices as a means to con- 
trolling mountain torrents were suggested by administrative officers in 1819, and the 
first timid national legislation was passed in 1859, with major legislation following 
in 1882.°% 

Action was much slower in the United States, where problems of denudation were 
then considered less acute. For example, Gilbert, on the basis of reconnaissance 
studies in Utah, was not concerned with threats of accelerated erosion and con- 
cluded that if man did have an effect upon stream flow in the Rocky Mountain region, 
it probably would be advantageous by increasing the supply.** In the 18go's, however, 
some of the foresters began agitation for federal acquisition of forested lands in the 
drainage areas of important streams and for the retention of federal control over such 
lands where they had not passed to private ownership.°° This culminated in the 
Weeks Law of 1911, which established federal acquisition of such forested, cutover, 
or denuded lands as “may be necessary to the regulation of the flow of navigable 
streams.” ‘The forest program was expanded in 1924 to deal more explicitly with 
production problems, and there was a flurry of interest in forests as a preventive for 
floods following the 1927 disaster. 

Then, three events placed agricultural workers directly in the river basin develop- 
ment field. ‘The establishment of the Soil Conservation Service,°’ under Hugh Ben- 
nett, led to vigorous studies of channel and reservoir silting, to the establishment of 
experimental watersheds, and to the study of erosion conditions and corrective meas- 
ures on a drainage basis. In 1936, the Flood Control Act, which shouldered 


federal responsibility for flood damage reduction on a national basis, authorized the 


Secretary of Agriculture to make surveys of “measures for runoff and water flow re- 
tardation and soil erosion prevention.”"* The TVA Act also permitted the establish- 


*' No attempt is here made to trace the earlier evolution of this idea. It occurs in much Greek, 
Hebrew, and Roman literature. For a brief review of evolving views of the unity of nature, see Glacken, 
The Origins of the Conservation Philosophy, 11 J. Sou. & Warer Conservation 63 (1956). 

**Groncre Penkins Marsu, Tut Earra as Mopiriep py HumMAN AcTion 225, 227 (1885). Marsh 
did not feel warranted in asserting, however, that forests, by their presence or absence, increase or lessen 
the total volume of water discharged by rivers or torrents. 

°* See M. P. Moucin, La RESTAURATION DES ALPES 145-60 (1931). 

"* Gilbert, Water Supply, in Powe, op. cit, supra note 34, at 57. Interest then centered on prospects 
for climatic fluctuations 

°’ See Girvrorp Pincnor, Breakinc New Grounp 238-40 (1947). 

"© Act of March 1, 1911, 36 Star, 961, as amended, 16 U.S.C. §§515-16 (1952). 

*T Act of June 16, 1933, 48 Svar. 195, and Act of April 27, 1935, 49 Srar. 163, 16 U.S.C. $590 
(1952). 

"" 49 Svar. 1570 (1936), 33 U.S.C, §7o1(a) (1952). This was extended by Act of Aug. 28, 1937, 
to cover all drainage areas previously authorized for survey by the Corps. 50 Srar. 877, 33 U.S.C. 
§7o1(g) (1952) 
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ment of divisions of forestry and agricultural relations. Out of these surveys by agri- 
cultural experts, there came a series of reports recommending appropriate measures 
for land-use treatment in selected drainage areas. These were the subject of extensive 
and often controversial review by the Corps of Engineers and Bureau of Reclamation. 
Eleven of the basin plans were completed, others delayed, and, with interruptions 
caused by war conditions and by problems of administrative jurisdiction within the 
Department, the program slowed down until the Department of Agriculture's in 
terest in river programs was sharply revived by enactment, in 1954, of a new water 
shed-protection and flood-prevention program, under which direct action could be 
taken more readily by departmental agencies in cooperation with the land owners.” 

A notable feature of the evolution of action by the land-management agencies is 
that, with a few exceptions, the work recommended on the land was not of such a 
character or degree of reliability in its effects upon water flow as to warrant making 
any changes in engineering works proposed for the same drainage areas. That is, 
flood-control reservoirs were not rendered needless by the prospect of stopping flow 
upstream, and storage reservoirs were not obviated by retention of water through 
forest or cropping practices. Such a conclusion was strongly at variance with the 
beliefs of many advocates of land management as an alternative to engineering and 
provoked a series of running debates which, in later years, centered successively upon 
the work of the President’s Water Flow Committee, the Trinity River study, and the 
cooperative investigation of the Washita Basin.”® 

While this is not the place to enter into the jousting over land management versus 


engineering in river basin development, it may be useful to offer a few observations 


on the problem by way of partial explanation for some of the difficulties. The idea 


that land management may have an important effect upon water flow has received 
wide publicity in the United States in a series of reports over half a century.” It 
has not been translated into action in more than a few instances, because the re 
sponsible engineers have been either unable or unwilling to recognize direct and 
reliable connections with their programs.” One difficulty has been that proponents 


** Act of Aug. 4, 1954, 68 Srar. 666, 16 U.S.C.A. §§1001-06b (Supp. 1956) 

7 Sce President's Committee on Water Flow, Report, H. R. Doc. No. 395, 73d Cong., 2d Sess. (1944) 

™ Some of the notable statements are: W. W. Ashe, Special Relations of Forests to Rivers in the 
United States, 8. Doc. No. 325, 6oth Cong., ist Sess. 514-34 (190%); U. S. Dep't of Agriculture, A 
National Plan for American Forestry, S. Doc. No. 12, 73d Cong., ist Sess. 299-461, 1509-36 (1934) 
UpsrreaM ENGINEERING CONFERENCE, Heapwarers Conrrot ano Use: A SUMMARY OF FUNDAMENTAL 
PRINCIPLES AND THetrk APPLICATION IN THE CONSERVATION AND UritizATion or Warrers AND Sonus 
Turoucnour Heapwarrr Areas (1937). 

™ Thus, the ASCE Special Committee reported in 1916: “The effects of forest growth in preventing 
erosion on hillsides are sufficient to justify reforestation for that purpose, but there has been no quantitative 
determination of its influence on stream flow which would justify its employment as a method of 
flood prevention.” Hearings, supra note 23, at 29% 

An example of the contrary view is: “The forest tends to equalize the flow throughout the year by 
making the low stages higher and the high stages lower. 

“Floods which are produced by exceptional meteorological conditions cannot be prevented by forests, but 
without their mitigating influence the floods are more severe and destructive.” Raphael Zon, “Forests and 
Waters in the Light of Scientific Investigation,” in National Waterways Comm'n, Final Report, 8. Doc 
No. 469, 62d Cong., 2d Sess. app. V, at 205, 273 (1912). 

A more reconciling view is this: ‘Forest rehabilitation is not urged as an alternative to engineering 
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of each view have tended to exaggerate their own claims and to minimize those of 
others, so that foresters have at times claimed that reforestation would reduce the 
greatest Ohio floods, and engineers have maintained that soil erosion control had no 
part whatsoever in the sediment movement of streams. 

The lack of scientific knowledge on which to settle disputes of that character has 
prevented clear answers and has permitted the controversies to continue incon- 
clusively. Much information still is lacking. For example, the mechanism by which 
sediment finds its way into small watercourses is understood imperfectly, and the 
effect of land management upon ground-water flow is uncertain in many areas. It is 
only in recent years that it has been practicable for scientists to suggest valid general- 
izations as to the relationship between timber cutting and water yield or as to the 
possible effects of terracing upon flood flows.” 

Thoroughly articulated programs of land and water development in the same 
basin, then, must be regarded as more hope than reality. They often have been joined 


in statements, but rarely in action. 


B. Unified Administration 
Following the enactment of the TVA Act, proposals for the creation of similar 
government agencies followed thick and fast for other basins. The distinguishing 
and common idea was the creation of an administration having full authority for 


dealing with whatever were the water and associated resource problems in the basin 


involved. Prior to that time, water projects characteristically were handled by the 


agency responsible for the major purpose. This might be a conservancy district 


for a flood-control problem, a city engineer department for a municipal water supply, 
an irrigation district and the Bureau of Reclamation for irrigation, a city or a drainage 
district and the Corps of Engineers for flood control. The Ruhr probably had the 
most complex administrative organization for its control works, involving several 
cities, two regional groups, and three drainage-area agencies. Now, the thinking 
turned to a single agency. 

In the United States, proposals ranged from a general plan for subdividing the 
United States into valley authorities’* to individual agencies for the Columbia, the 
Missouri, and the Arkansas. None received congressional approval, although it may 
be argued that some had large nuisance value in forcing livelier activity and coopera- 


tion among federal agencies where the independent agency threatened.” Indeed, the 


It is supplementary to the engineering program, but it is a supplement of such 


works for flood control, 
Sherman, “Protection Forests of the 


importance that no complete plan of flood control can omit it.” 
Mississippi River Watershed and Their Part in Flood Prevention,” in U. S. Dep't of Agriculture, Relation 
of Forestry to the Control of Floods in the Mississippi River, HR. Doc. No. 573, 70th Cong., 2d Sess. 51 
(1929). 

™ See Wilm, Timber Cutting and Water Yields, in Yearsoox or AGRricuLTURE 593 (1949); LUNA 
Leopotp AND Tuomas Mappock, Tue FLoop Conrrot Conrroversy (1955). 

™ See McKinley, The Valley Authority and Its Alternatives, 44 Am. Po. Sct, Rev. 607 (1950). 

7 Tt also may be argued that the results of these forced unions were more legitimate than in the 
public interest. See Hart, Governing the Missourt, 41 lowa L. Rev. 198 (1956). 
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number of federal and state agencies involved in water resource development has 
tended to increase.”® 

Outside of the United States, the pattern of unified administration has been 
adopted sparsely. ‘The Compagnie National du Rhéne enjoys much the same quality 
of independence of regular government agencies, functioning as a joint stock com 
pany.’’ In the United Kingdom, a system of catchment basin authorities was estab 
lished in 1930 to unify efforts to deal with land drainage, pollution abatement, flood 
control, and associated problems.’* These have been established in forty-six areas 
and function independently of the Central Electricity Board. When the North of 
Scotland Hydroelectric Board was set up in 1943, however, its functions were limited 
to power production.” 

Other agencies having unified control over the waters of entire basins include the 
Carini Valley Authority in Venezuela, the Caucas Valley Corporation in Colombia, 
the Damodar Valley Authority in India, the Snowy Mountains Hydroelectric 
Authority in Australia, and the Helman Valley Authority in Afghanistan. Each has 
variations from the TVA pattern. From the information available, however, all in 
clude an agency with powers to design, construct, and operate water-control works 
and to conduct associated activities, although they differ considerably in other re 


spects. There has been no careful review of their functioning to date. It would 


appear that the idea of unified administration has spread from the Ruhrverband, 


TVA, and the English catchment basin experience to a few other areas, but is not, 


thus far, closely linked with large-scale river basin development. 
IV 


INTERNATIONAL AND INTERSTATE APPLICATIONS OF THE CONCEP1 

Efforts to deal with basins and regions as units have raised major problems of 
scale and of political organization. These are suggested in part by the location of 
basins with respect to political boundaries. Complexities of administrative jurisdiction 
clearly have played a role in the retardation of some river basin development programs 
but also have contributed to decisive action in others. 

It will be observed from Figure 1 that a large proportion of the major drainage 
basins of West Europe, Africa, Southeast Asia, and South America are interna 
tional in character. In the United States, the Soviet Union, and China, the opposite 
is true, although each has one or more major streams having international drainage. 
If basin-wide plans be taken as ultimately desirable, then it is clear that the Columbia, 
Colorado, St. Lawrence, Rio Grande, Orinoco, Amazon, Parana, Uraguay, Rhine, 

™ See White, National Executive Organization for Water Resources, 44 Am. Pow. Set. Rev. §93 


(1950). 
. rm , a 
™ See Gu.pertT Tournier, L’AMENAGEMENT DU RHONE (1953). 
7 Under the Land Drainage Act of 1930, 20 & 21 Gro. 5, c. 44, catchment boards were established 


in England and Wales. They are composed of representatives of central and local government agencies 
concerned. 
™ See MacColl, Hydro-electric Developments in the Scottish Highlands, in 4 Trans. Fourru Power 


CONFERENCE 2158 (1950). 
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Rhone, Danube, Tagus, Nile, Tigris-Euphrates, Congo, Niger, Zambesi, Indus, 
Ganges-Brahmaputra, Mekong, and Amur require international collaboration for 
their wise planning. Lesser streams could be mentioned, but this suggests the mag- 
nitude of the problem. Only the Mississippi, Don, Dneiper, Volga, Ob, Yenisey, 
Lena, Yangste, and Yellow, among the great rivers, are free from the complication 
of crossing man-made borders.” 

Within individual countries, the difficulties do not stop. The complexity of po- 
litical administration imposed by state boundaries is apparent in the United States 
where, as shown in Figure 2, more than three-quarters of the land area is drained 
by streams crossing one or more state boundaries. ‘The proportion would be even 
larger if the streams draining into the Great Lakes were counted as interstate, since, 
strictly speaking, all of them drain into interstate lake waters and through the St. 
Lawrence River. They are treated on the map as intrastate units, however, although 
one major diversion is made down the Illinois River and although the Great Lakes 
states have, during 1956, organized to begin the planning of work, such as port 
development, on an interstate basis. The major basins which are intrastate are the 
Central Valley of California, the Brazos, Colorado, and Trinity in Texas, and the 
Altamaha, Cape Fear, and James along the eastern seaboard. 

Forty per cent of the area of the United States is drained by the Mississippi, a 
stream so great and complex that its planning has been largely in terms of subbasins. 
Even when subdivided, the interstate basins loom large, leaving only a few major 
streams such as the Wisconsin, Kaskaskia, Green, Miami, Scioto, Muskingum, and 
Yazoo lying wholly within one state. The picture for the western tributaries of the 
Mississippi is complicated further by the present or proposed transmountain diversions 
from the Colorado basin. In view of the large diversion from the lower Colorado to 
the Los Angeles basin, full consideration of basin water strategy in the western 
Mississippi basin would require attention to Colorado and Southern California needs, 
and those now are linked with the Columbia in tentative schemes for later diversions. 

Looking back over the growth of the basin-wide idea in the United States, it is 
notable that the earlier examples of action were intrastate—the Miami, Muskingum, 
Wisconsin, and Central Valley of California. On the other hand, the large and 
dramatic examples of both multiple-purpose and basin-wide planning came in inter- 
state situations, where strong leadership and participation by the federal government 
was necessary to organization and financing. 

The discussion, thus far, has dealt chiefly with the evolution and demonstration 
of individual ideas comprising the concept of integrated river basin development. 
Some of the demonstrations were not associated with other parts of the concept: 
thus, the Miami was strictly single-purpose; and Hoover Dam, while multiple- 


purpose, was not, in its first: years, linked with a comprehensive basin plan. The 


degree to which the complete concept has been translated into action is revealed, in 
*° And even the Mississippi is not entirely free from international complications. A tributary of the 
Missouri, the Milk River, drains both Canadian and United States territory and is the subject of an inter- 


national agreement. 
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part, by Table 1 and Figure 3. These show some major river basin development 
schemes constructed or under construction, as of 1957. Where a basin-wide plan 
has been projected but work is presently limited to only one project, as in the case 
of the Zambesi and the Volta, the entire area is shown. Where one project has been 
constructed without being linked with a basin plan, it is omitted. The Niger Office, 
responsible for the inland delta, is a borderline case. Systems of single-purpose 


projects also are omitted. 


Tasce I—RepreseNTATIVE INTEGRATED River Basin DeveELopMENT PRoGRAMS 


Basin Area Major purposes Brief description of works 
(Sq. Mi.) A Fertilizer manu 
facture 
F Flood control (Dams are storage unless otherwise 
I Irrigation designated. Installed hydroelectric 
M Manufacturing capacity is shown in kilowatts.) 
N Navigation 
P Electric power 
S Soil conservation 
T Forestry 


Columbia partial F-I-N-P 16 dams (4,500,000 KW). 41 nonfed 
(United 219,500 eral hydroelectic plants. Irrigation 
States ) diversion dams and canals. At least 

15 other dams planned. Naviga 
tion works. 

Damodar A-F-I-M-N-P-S-T dams underway (200,000 KW). 
(India) Navigation channel. Land treat 

ment, Industrial plant. 


Huai 
(China ) 67,200 detention dams. 7 storage dams. 
Levees and drainage works. Irri 
gation works. Locks. 2 hydro 
electric plants (35,000 KW). 


Kitakami 


(Japan) 7 dams (172,000 KW). Irrigation 


works. 


Oum er Rbia 
(Morocco) 13,500 


dams and hydroelectric — plants 
(158,000 KW). Irrigation works 
and improvement. Diversion dams. 


dams and one other hydroelectric 
plant (700,000 KW). Locks and 
canals, 11 other dams and hydro- 


electric plants planned. 


Rbdne partial 
(France ) 
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Tennessee 40,070 F-N-P-A-ST 27 dams (2,600,000 KW). Locks. 

United States Fertilizer plant. Fuel electric 
plants. Agricultural demonstra- 
tion. 


Tigris- partial F-L-P-N 4 dams (700,000 KW). 7 diversion 
Euphrates 192,193 dams. 7 others planned. Land 
(Iraq) drainage and irrigation. Locks. 


3 major dams (3,860,000 KW). 
Locks. Navigation canals. 3 other 
hydroelectric plants. 2 others 
planned. Irrigation works. 


Volga-Don 695,700 
(U.S.S.R.) 


It is apparent from Figure 3 that the chief areas in which systems of multiple- 
purpose projects are under way lie either wholly within one country or are restricted 
to that part of the drainage located within one country. In terms of size of drainage 
area, the larger areas are located in Brazil (the San Francisco), China (the Huai and 
Yellow), India (the Damodar and Mahanadi), the Soviet Union (the Amu-Darya, 
Dneiper, Don, and Volga), and the United States (the Central Valley of California, 
Arkansas-White-Red, Columbia, Colorado, Missouri, Rio Grande, Savannah, St. 
Lawrence, Tennessee, and upper Ohio). Smaller complete drainages or subbasins 
include the Snowy Mountains—Murray scheme in Australia, the Ruhr-Emscher-Lippe 
in Germany, the Kitakami in Japan, the Papaloapan in Mexico, the Oum er Rbia in 
Morocco, and lesser streams in Puerto Rico and the Philippines. 

The international streams which are being developed within only one country 
are the Rhéne in France, the Zambesi in the Central African Federation, the Volta 
in the Gold Coast, and the Tigris-Euphrates in Iraq. No major international stream 
is receiving completely integrated treatment across frontiers. Perhaps the nearest 
approaches are on the Columbia River, through the International Joint Commission, 
and on the Rio Grande, through the International Boundary Commission. Parts of 
the Indus system are receiving attention on both sides of the India-Pakistan border, 
without agreement as to the precise terms of regulation and use, and there is a loose 
agreement affecting Nile waters. 

In mapping the more important schemes, two criteria were used: they must in- 
volve systems of multiple-purpose projects, and they must involve the entire drainage 


basin or subbasin within the country of operations. 
V 


ASPIRATIONS AND STIRRINGS 


Spread of the essential ideas in unified river basin development has been outlined 


in terms of action taken across the continents. It might also be perceived, though 
less precisely, in the aspirations which reflect themselves in citizen, national, and 
international plans commanding public attention, but not yet channeled into con- 
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struction works. These would include some basins, such as the Connecticut, where 
plans have been made, but in which unified action has not yet been launched, and 
other basins where discussion is far ahead of any detailed planning, as in the upper 
Amazon basin. 

The Nile basin is still in the preliminary stage: notwithstanding the waters agree- 
ment, plans for the Aswan High Dam do not take account of possible future needs 
and regulatory action in the Sudan, Ethiopia, and Tanganyika sections of the basin. 
Likewise, the Jordan River has been studied repeatedly, without arriving at a satis- 
factory agreement. The Rhine River, though the subject of Dutch-German and 
German-French-Swiss negotiations, has not been subjected to a single, unified plan.” 
Both official and citizens groups now are working to perfect more precise arrange- 
ments for handling the Rhine waters in flood and drought. Danubian cooperation 
embraces only a portion of that basin. Congo planning for integrated land and water 
transportation facilities is well advanced without comprising a system of water regu- 
latory works for other purposes. There are large new storage projects in the upper 
Ganges and river channel improvement plans for the Mekong that may, in time, 
evolve into unified systems of projects. An agreement concerning the Amur has 


been negotiated during the past year. 
VI 


SIGNIFICANCE OF THE CONCEPT IN PRACTICE 
Reviewing the evolving ideas of the past sixty years as they now find expression 
in landscape and livelihood and aspiration, a few aspects stand out: 
The idea of multiple-purpose water storage, while once considered of doubtful 
practical value, now is firmly established in present construction technology, 
The idea of unified basin plans has moved slowly from theoretical acceptance to 
practical application: in the United States, first slowly in intrastate drainages, then 


quickly in the more challenging interstate drainages, but, thus far, across no interna- 


tional boundary to cover a complete basin. 

The idea of comprehensive regional development has gained gradually in applica- 
tion, the vague vision of regional growth being more persistent than efforts to define 
or measure it. 

Associated with the second of these ideas, the idea of land improvement integrated 
with water use and control has remained in popularity, but has been applied only 
rarely in genuine plans and programs. 

Spreading rapidly in the realm of public discussion, the idea of unified administra- 
tion has skipped from the TVA and the Rhéne to a few other places, but has inspired 
more controversy than imitation. 

Throughout the period, there has been conspicuous lack of careful appraisal of 
the work accomplished. A tool capturing imaginative support, as this one does, 

*' See, Wehle, International Administration of European Inland Waterways, 40 Am. J. Int’t. L. 100 


(1946). 
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deserves penetrating assessment, and such examination has been largely absent. For 
every hundred studies of what might or should be done with a river system, there is 
hardly one that deals with the results. In so far as the results are physical, some may 
be measured readily—kilowatts of power produced, cubic feet of water delivered, 
inches of reduction in peak flow, acres irrigated. Some physical results have been 
touched only lightly, as, for example, effects of water storage and mixing on down- 
stream erosion and water quality. 

The social results are perceived dimly; there are only the roughest gauges of the 
effects of river works upon economic growth and community stability or change. 
Little basis exists for comparing the effectiveness of one multiple-purpose plan with 
another for the same basin or with an alternate method of fostering social change. 
Thus far, there has been no genuinely searching assessment of the full impact of the 
TVA operations, and it is needed.” Yet, if it were to be undertaken, it would require 


as a first step a sharpening of devices for measuring construction efficiency, economic 


growth, and cultural advancement. Strict adherence to the ideas of multiple-use reg- 
ulation for entire basins leads inevitably to confrontation of regional aims and social 
processes. 


"* McKinley, TVA Management in the Perspective of Two Decades, 16 Pus. Anmin. Rev. 109 (1955); 
Fisher, Resource Problems and the Social Sciences, in Resources vor THE Furure, ANN. Rep. 15 (1956). 
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SOME ENGINEERING ASPECTS OF RIVER BASIN 
DEVELOPMENT 


Arno T. Lenz* 


Engineers are concerned with river basin development in two ways: First, they 
and their associates in meteorology, geology, and soil science are responsible for the 
collection of the physical data which tell how much water there is in the basin under 
consideration and how that water is distributed. Secondly, when these facts are 
known or can be estimated with reasonable accuracy, engineers must plan, design, 
build, and operate structures to control the water for the benefit of man. This article 


will briefly explore the nature and scope of these engineering roles. 


I 


Hypro.ocy 
A. The Hydrologic Cycle 
The central concept of hydrology is the hydrologic cycle. This describes the cir- 
culation of water from its vapor form in the atmosphere, through precipitation, largely 


as rain or snow, its disposition by infiltration into the ground or by surface runoff into 
rivers, its storage in lakes and seas, and its eventual return, through evaporation and 


transpiration, to the atmosphere. The cycle is exceedingly complex and variable. 
There are short-cuts and delays: some raindrops are evaporated as they fall and 
complete the cycle in a few moments; other water molecules lie for ages in dead 
storage as glacial ice or in the deep seas. The cycle continues perpetually because 


heat energy from the sun, through evaporation and transpiration, lifts water to the 
atmosphere, and gravity pulls it back down to earth, over the earth’s surface and 


within the geologic strata. 
B. Basic Data 

The water available for river flow is primarily dependent on precipitation. ‘This 
varies greatly, geographically and with respect to time, seasonally as well as over 
longer periods, There are cycles in precipitation, but they are so complex as to be 
of little value for predicting the future. Looking backward at what has happened 
at a particular location during a specific period is somewhat more rewarding. The 
most regular variation is the seasonal one which occurs within each year, but even 
here, precipitation during extremely wet or dry periods fluctuates widely from the 
average value. 


* B.S. 1928, M.S. 1930, C.E. 1937, Ph.D. 1940, University of Wisconsin. Professor of Hydraulic Engi- 
necring and Director of the Hydraulic Laboratory, University of Wisconsin; consulting hydraulic engineer. 


Author of various papers on hydrology and hydraulics 
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Precipitation is measured and studied by meteorologists, climatologists, and hy- 
drologists. In the United States, it is the responsibility of the Weather Bureau, 
United States Department of Commerce, to record precipitation data and publish 
them. Daily precipitation amounts and the monthly totals, are published in Clima- 
tological Data for hundreds of gages all over the United States and its territories. 
Generally, publication is by states and for calendar months. The thirteenth publica- 
tion each year is an annual summary which contains monthly totals for each gage 
and also the annual total for the calendar year. Rainfall amounts for individual 
hours are published in Hourly Precipitation Data for selected stations which have 
recording gages. These data are necessary when studying rainfall of high intensity 
for short duration. 

Various other governmental agencies at the federal and sometimes the local level 
also collect records. Power companies, irrigation districts, and some individual 
farmers and ranchers may also have records of value. Many of these, however, are 
collected in cooperation with the Weather Bureau and published in the regular man 
ner. 

Rain which falls on the ground either infiltrates into the soil or runs off into the 
streams and lakes. Initial infiltration is usually at a higher rate than the average, 
especially after long dry spells. These rates are greatly influenced by the type and 
condition of surface soil and sometimes by the subsoil, particularly when the surface 
soil is thin. Surface detention by contour furrows and dense vegetal cover, such 
as heavy grass growths and forest leaf mould, all retard surface runoff, at least 
temporarily, and tend to increase infiltration, other things being equal. The slope of 
the ground surface is also an important factor in determining the speed of runoff 
and, therefore, the opportunity for infiltration. 

Surface runoff into the streams, lakes, and rivers is the residue from rainfall after 
the infiltration capacity of the soil has been satisfied. The surface runoff is added 
to the base flow of the streams, and the total runs off the land into the seas if it is 
not evaporated along the way. The base flow comes from the ground water, which 
is replenished by infiltration. During dry periods, the rate of ground-water flow into 
the streams decreases, and there is gradual recession of the base flow. In semiarid 
regions, where there is little ground water, the streams dry up completely between 
rains. 

In northern regions and at high altitudes, winter precipitation is largely in the 
form of snow, which may be stored for several months before it runs off in the spring 


and early summer. Snow surveys are made in the western mountains and a few other 


places to determine the water content of the snow pack. Thus, in streams fed by 


extensive fields of melting snow, it is possible to determine, with a relatively high 
degree of accuracy, the relation of each year’s snowmelt runoff to the mean for 
several years and to estimate its effect on water supplies. 

In the United States, it is the responsibility of the Geological Survey, United States 


Department of the Interior, to measure streamflow and publish these data in 
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Geological Survey Water-Supply Papers. The records are collected for fourteen 
river basins, some of which are further divided into parts A, B, etc. For each gage, 
the average daily flow in cubic feet per second is given for each day of a “Water 
Year,” beginning October 1 of a year and ending on the next succeeding September 
30. The 1956 Water Year, for example, is defined as that ending September 30, 
1950. The Water-Supply Papers contain data as to the gage location; the drainage 
area in square miles which contributes water to the river at the measuring point; 
gage description; the average and extremes of discharge for the entire record, for 
the year, and for each month, and remarks regarding the quality of record; and 
upstream regulation and diversion. 

It should be noted that the “years” used by the Weather Bureau and Geological 
Survey do not embrace the same twelve-month period. It is a simple matter, of 
course, however, to compute the average precipitation for a “water year” or the 


average streamflow for a “calendar year,” if necessary. 
C. Streamflow Analysis 


Streamflow data can best be visualized by plotting daily flows in chronological 
order for a year in a curve known as a “discharge hydrograph” (some examples of 
which are set forth in Figure 1). The selection of scales is important, because at 
times, it is desirable to show detailed variations in flood flows; at others, variations 
in base flows. Sometimes, more than one scale is used, one being ten or even 100 
times another; even logarithmic scales are used. 

When such records are plotted for several years, certain patterns become obvious, 
such as the beginning of snowfelt runoff in the north; the slow rise to a late spring 
or early summer peak and rather slow recession to base flow which is characteristic 
of streams draining high mountain areas; the effect of Sunday reductions in power 
plant loads, which, during a month, cause four or five reductions in flow at seven-day 
intervals; the effect of major reservoir storage, which may reduce flows to nearly 
zero during periods when other rivers are in flood. These graphical patterns and 
others tell stories to trained hydrologists and hydraulic engineers. It would be much 
more difficult to visualize this same information from tabulated data. 

When the same data for a year are arranged in order of magnitude, such a curve 
is called a “discharge duration curve” (some examples of which are set forth in Figure 
2). When curves for several years are compared, it is a simple matter to select the 
years with the generally highest and lowest flows and also a year which represents 
average conditions. 

Geographic, annual, and seasonal variations in streamflow become evident when 
curves for various rivers and years are compared. There are, of course, many detailed 
methods of analysis to supplement these, but discharge hydrographs and duration 


curves tell much that becomes obvious to judge and jury, or boards of directors, or 


legislators. The results they show can be understood by those not specially trained 


in hydrology, but they can best be interpreted by trained hydologists. ‘These curves 


are essential to intelligent river basin planning and engineering control. 
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I] 
ENGINEERING CONTROL 
A. Natural Control] 

Engineering control of rivers must supplement natural control if development is 
to be most effective. Natural control depends on such things as the shape of the basin, 
the stream pattern, storm paths, and storm patterns, as well as other physical char- 
acteristics of the soils, geology, etc. 

The shape of the basin may be nearly circular, as is true for the Rock River basin 
above Afton, Wisconsin, or it may be long and narrow, like the Connecticut River 
basin. In the first case, flood waters from the boundary all get to the outlet at 
nearly the same time, independently of storm paths. In the second, the flood char- 
acteristics are much dependent on whether the storm moves upstream or downstream. 

The stream pattern within the basin is also of importance. At one extreme, we 
have the Jefferson, Madison, and Gallatin Rivers, each draining its own relatively 
wide basin and converging at Three Forks to form the Missouri River. At the op- 
posite extreme, the Clinch and the Powell Rivers drain long narrow valleys between 
the ridges in east Tennessee and join just upstream from Norris Dam. ‘These latter 


rivers are in valleys with short steep slopes which quickly dump their water into the 


main rivers and create flood peaks which move at rates which can be calculated quite 
accurately—as TVA engineers did calculate them during the construction of Norris 
Dam. 

When a river flows northeast in the eastern United States, as does the Genesee 
River in New York, melting snow and ice from the headwaters can pile up on a 
frozen river downstream and be aggravated by rain which falls first on the head 
waters. Flash floods result. Fortunately, in the great upper Mississippi and Ohio 
River basins, most storms fall first on the outlets of the river basins, and the local 
runoff from these areas may be dissipated before rain on the headwaters enters 
the rivers. The direction of storm movements also has an obvious influence on this 
same problem. Where storms move in different directions across or along a basin, 
the flood peaks maay have quite different magnitudes, 

B. Methods of Engineering Control 

Various man-made techniques, such as dams, levees, drainage, irrigation, and soil 
conservation, all have been used for water control. They may be used singly or in 
combination, and often a technique may be used in different locations to accomplish 
different purposes. 

Dams are used to store water in river valleys, but if the water level behind the 
dam is held constant, the dead storage, once filled, has little effect on streamflow. 
Yet, this operation provides the maximum head for water power production. More- 
over, it is only when the water is drawn out of the reservoir behind the dam that it 
becomes useful for irrigation and flood control. Only when the reservoir is full, how 


ever, does it provide the maximum potential for irrigauon, and only when it is empty 
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does it provide the maximum potential for flood control. Thus, reservoirs are sub- 
jected to many conflicting operating demands. 

Levees are used to confine flood waters and prevent them from spreading over 
flat lands adjacent to river channels. By confining the water, levees tend to raise 
the river level and this may be beneficial for navigation. Yet, confining a river all 
along its channel raises the flood level and the required levees to heights greater than 


would necessarily be the case if only occasional levees were constructed. 


Drainage depresses the groundwater level and thereby helps render low land more 
suitable for agricultural and other purposes. Waters are discharged rather slowly, 
so there is little effect on rates of river flow, except when drainage waters flow into 
small creeks with little or no natural flow. The land itself, however, is greatly 
affected by drainage. 

Irrigation, of course, greatly affects the land to which the water is applied, and 
the withdrawal of irrigation water from a river can significantly affect streamflow 
rates, because where irrigation is practiced, water in rivers is usually scarce and any 
depletion is noticeable. The storage of flood waters is usually quite necessary for 
dependable and successful irrigation from surface runoff. 

Soil conservation by means of contour plowing, strip cropping, and the planting 
of soil and water-holding crops is of value in retaining the water as well as topsoil 
on the land. It is difficult, however, to measure the benefits in terms of inches of 
water or dollars per acre. 


C. Problems of Water Use and Supply 


1. Domestic and Industrial Water Supply 

Although a man only drinks about five pints of water a day, his other uses 
of water in the community in which he lives increase the average demand on 
municipal water supplies to 150 gallons per capita per day, of which total residential, 
commercial, and industrial demands each account for a third. In the West, 
where lawn-sprinkling is a necessity, many communities must supply even higher 
requirements. ; 

East of the hundredth meridian, municipal demands for water are ordinarily met 
with relative ease, except in a few instances, such as New York and Philadelphia, for 
exampie, where demands are very large, water collecting systems are elaborate, and 
water must be transported long distances between source and distribution. Most 
of the large cities in the East and Midwest are on the Great Lakes or on large rivers, 
and water supplies are adequate. Chicago, Cleveland, Detroit, Milwaukee, Cincin- 
nati, and St. Louis, to name just a few, have adequate supplies, and their water de- 
mands for municipal uses other than waste disposal have little effect on other uses of 
water in the river basins. 

In the West, however, conditions are quite different. In the dry areas, large 
cities must, of necessity, go greater or lesser distances to insure a suitable water 
supply, and even smaller communities have water supply problems much greater 
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than those experienced by communities of similar size in the East. Los Angeles, 
from the first, had its problems and is now supplied in part from the Colorado River, 
through the great Los Angeles Aqueduct, by waters stored behind Hoover Dam. In 
this region, water demands for domestic supplies have profound effect on other 
uses for water. 

Ground water supplies many communities with an adequate source of pure cold 
water at low cost. Such sources, however, are sometimes endangered by contam- 
ination from wastes of the municipality itself, industries, or even farms or ranches. 
And increased use of ground water for air conditioning can lower the water table to 
such an extent that pumping costs may increase to several times the original cost and 
may even reduce the supply available for normal usage. Return of water from air- 
conditioning systems may also warm the ground water to such an extent that it be- 
comes useless for that and other purposes. Ground water supplies, accordingly, must 
be protected for the most important uses in any river basin plan. 

Industrial demands for water are also great and must be supplied if our present 
civilization is to continue. About 100,000 gallons of water are used in the manu- 
facture of each automobile, and 770 gallons are required for each barrel of oil used 
by that automobile. From 60,000 to 85,000 gallons are used to produce each ton of 
wood pulp used in the manufacture of a morning paper. Almost all manufacturing 
processes, in fact, demand water. 

These water demands may be for consumptive or nonconsumptive use. Water 
used for power turbines in hydroelectric generating plants is unaffected in quantity 
or quality, so this is perhaps the highest of all nonconsumptive uses. Water used to 
condense steam in a large power station is not used consumptively, nor is its quality 
impaired, but its temperature is raised. Various uses could be described, and as 


one goes down the list, it would be evident that appreciable amounts of water are 
actually combined with the product, as in the canning of foodstuffs, for example, and 
necessary consumptive uses result. Yet, even in a cannery, much of the water is 


used for sanitary protection of the product and is returned to the hydrologic cycle in 
nearly the original quantity, but contaminated by wastes. 

Water quality, then, is also important in water-use planning. Quality may depend 
on either bacterial or mineral content, and water may be unsuitable as a suppiy 
for either or both reasons. Domestic water supplies must be free of bacterial con- 
tamination, but the mineral content may be fairly high. Thus, many groundwater 
supplies, despite a high calcium content, are used for domestic purposes. These same 
waters, however, are entirely unsuitable for boiler feed water without softening. On 
the other hand, completely soft water with moderate bacterial contamination would 
be suitable for boilers, but unsafe for human consumption. Data on the mineral 
content of river waters is published in certain of the Geological Survey Water-Supply 
Papers. 

2. Stream Pollution 

Water is also used to dispose of our domestic and industrial wastes. In the early 

days, simple dilution of the relatively small amount of wastes to be disposed of was 
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sufficient. The oxygen demand was so slight that the dissolved oxygen content of 
the streams was not lowered to levels dangerous for fish life, and the waters never 
became offensive. Later, however, these oxygen demands became so great that in 
some instances, all the oxygen in a stream was used and it became a flowing cesspool. 
sut recently, by the use of primary and secondary treatment of wastes, it has become 
possible materially to reduce the oxygen demand of the effluent of treatment plants 
to such amounts that the oxygen depletion of streams is held within safe limits. The 
oxygen demand is expressed as B.O.D. (Biochemical Oxygen Demand), in units of 
ppm. (parts or pounds (of demand) per million pounds (of water)). If more million 
pounds of water are available for dilution, the oxygen demand can be satisfied more 
easily. ‘Therefore, the minimum streamflow rate is of greatest importance, particularly 
at times of greatest rates of waste disposal. Dry-weather streamflow can be aug- 


mented by water storage, so planning for this use of a river is of great importance. 


3. Navigation 

Adequate depth must be provided at all points in the navigation channel of every 
river and canal used for shipping. This depth can be obtained by dredging the 
channel bottom, or it can be obtained by raising the water surface. During flood 
periods, the water level is high, and rivers such as the Ohio can be navigated without 
the use of navigation aids to raise the water level. During low-flow periods, however, 
low dams are used to raise the water level over shoal areas. The river profile then 
becomes a series of steps, and boats must be passed through locks to get from one 
slack water-pool level to another. 

This type of navigation improvement has little effect on other water uses in a 
river basin. The water level in the river is maintained at or above a minimum level. 
As the flow increases to flood conditions, gates control the water behind the dams 
so that the levels change slowly and are generally held to maximum elevations not 
greatly different from those which would occur if no dam existed. The dams, there- 
fore, exert little or no influence on flow rates or maximum flood elevations. They do 
maintain minimum elevations, however, and this benefits pumping plant intakes 
which draw water from above a dam. 

When barge tows must go through many locks with small lifts, the time required 
can add appreciably to the cost of transport. Modern design calls for the replacement 
of a series of small dams and locks with one which provides a single lift of equal 
magnitude. Somewhat greater land areas are flooded, but otherwise there is little 
difference in operations. 

Levees also can be used to raise the surface level of a river by confining the flow 
to a narrow channel. And cutting off bends can make shorter navigation channels 


and provide deep regular canals to replace shallow meanders. These navigation aids 


can help in flood protection, too, if properly designed for both purposes. 
Elimination of low flows in rivers is another method of raising the water surface. 
With given channel conditions in the shoal areas, engineers can determine what 
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minimum flow is required to provide the necessary navigation depth. If the natural 
river flow is insufficient, the rate can be increased by the release of water from 
storage reservoirs, such as Fort Peck on the Missouri, for example. From estimates 
of the lowest natural flow to be expected and the durations of the drought and navi- 
gation seasons, it is possible to compute the volume of storage needed. This may be 
provided in one or more reservoirs on the main river or its tributaries. Certain com- 
plications arise because of the time required for storage releases to get to the point 
required, however, and forecasting of flows and river stages is an important feature 


of such operations. 
Storage water released to aid navigation is obviously of no use for irrigation pur- 
poses, unless the irrigation withdrawal is downstream from the critical reach for 


navigation. Releases for navigation which maintain flows above a certain minimum 
are helpful in the abatement of stream pollution, however, providing the greatest 
waste concentration is not added at times outside the navigation and flood seasons. 
Reservoirs designed to provide water for navigation only may also be helpful in the 
control of floods, but they will be of little help if the flood comes when the reservoir 
is full at the beginning of a navigation season. Maintaining a minimum flow greater 
than the natural minimum without water storage is very helpful in hydroelectric gen- 
eration, too, because it increases the firm power capabilities of plants all the way down 
the main stem of such rivers as the Tennessee or Columbia, for example. If the 
navigation season is only in the summer, however, and the minimum flows are not 
maintained during the winter when power demands are greatest, there will be no 


true increases in firm power production. 


4. Flood Control 

Traditionally, man has protected himself from rising flood waters by erecting a 
wall or levee to keep the water from his home and property. Along the lower 
Mississippi River and in many other places, this method has been used successfully. 
Originally, the first protection was provided for the property of highest value, and 
ring levees around cities or those which surrounded cities on the river side and tied 
into high banks on the land side proved quite effective. These levees constricted the 
river channel in their vicinity, however, and created a control section which raised 
the flood-water level by an amount proportional to the amount of constriction, 

In time, it was inevitable that levees would be extended up and downstream 
until the river was entirely confined. Oversimplifying complex hydraulic interrela 
tions, two things may be said to have resulted: (1) for a given flood, the river level 
was raised between levees, because with the river width restricted, the depth had to be 
increased to accommodate the same volume of water; and (2) the flood volume 
moving down the channel was increased, because water which previously had been 
temporarily stored on the flooded river banks had to run down the channel between 
the levees. As levee systems grew, therefore, the levee heights were raised; and 


when foundation conditions permitted and sufficient money was available to build 


j 
' 
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levees to the height necessary, they were used to protect areas against floods of even 
the greatest magnitude. 

Economic considerations, however, often dictate that certain other plans be used 
to augment a levee system. One way is to provide auxiliary floodways parallel to 
the main river as secondary channels to divert some of the water during the heaviest 
floods. Where physical conditions permit, these channels are closed off by gates, 
as at Bonnet Carré on the Mississippi River above New Orleans, or by fuse plug 
levees, which are overtopped and wash out when the river reaches a certain height. 
Agricultural areas within the floodways may be used to yield crops during most 
years, but they are subject to occasional flooding which is necessary to protect other 
lands which presumably are of greater value. 

Flood-control reservoirs to store part of the water volume and release it after 
the flood peak has passed have also proved effective when physical conditions permit. 
For example, the Miami Conservancy District in southwestern Ohio has a series of 
dams, each of which is built with a fixed opening, like a culvert pipe, through which 
the river ordinarily flows. The opening is of such size that it limits the flow to the 
capacity of the river channel downstream. When a flood occurs and the flow exceeds 
the outlet capacity, the excess volume is stored behind the dam and gradually fills 
the reservoir until inflow becomes less than the outlet capacity and the reservoir 
drains. ‘These reservoirs are large enough to accommodate a flood forty per cent 
greater than the great 1913 flood, which took more than 300 lives and caused damage 
exceeding $100,000,000. Emergency spillways will pass even greater floods and pro- 
tect the structures, but flows will then exceed the river channel capacities. Lands 
in the reservoir areas are used for agricultural purposes when not covered by flood 


waters. 
Most flood-control reservoirs are constructed with gates and depend on control 


by man to govern their operation. The wider such control can be extended, the 
greater the benefit that can be effected; but such control is subject to the limitations 
in man’s knowledge and the influence of pressure groups. By combining the use of 
reservoirs for flood control with use for power, irrigation, and other purposes, a sub- 


stantial part of the cost can be repaid out of earnings. Such multiple-purpose opera- 


tion, however, will be discussed later. 

“Upstream engineering,” by the construction of farm ponds and erosion-control 
structures and the adoption of agricultural practices such as contour plowing, strip 
cropping, and terracing, are useful for their primary purpose of providing an agri- 
cultural water supply and holding valuable top soil on the land where it is needed. 
When an attempt is made to evaluate this work in terms of basin-wide planning, 
however, one encounters arguments pro and con which are beyond the scope of 
this discussion. 

5. Water Power 

The power available from a river is directly proportional to the flow through the 

turbines and the head which is acting on the turbines. If the power is expressed 
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in horsepower, it is just slightly less than one tenth the product of the flow (Q) 
expressed in cubic feet per second and the head (H) expressed in feet. Expressed 
in kilowatts (KW), the power is about one-fourteenth QO x H. 

It becomes evident, therefore, why engineers seek in every possible way to increase 
the head available at a water-power plant and to hold the upstream water level at the 
highest level at all times. When stored water is drained from above the power dam, 
the water level falls. When the head is reduced to one-half the original amount, the 
power output of the plant is reduced to one-half the original amount, even though 
the same volume of water is used with both heads. For maximum power production, 
it is essential that there be no reduction in the headwater level, except possibly when 
small amounts of stored water are withdrawn immediately prior to spring floods 
which can be predicted with certainty. 

Within the limits of the plant capacity, a single-purpose water-power plant uses 
the flow of a river as it comes to the plant, and flow regulation is rather limited. 
If, however, the upstream pool or pond (reservoir) has large size relative to the 
demand rate, it is possible to regulate the power output and, consequently, the river 
flow downstream from the plant over a period of one week, without any great effect 
on the headwater level and the power output. Then, ponded water is slowly used 
in excess of inflow for the working days of a week and replaced on Sunday and 
possibly Saturday, when water use is less than inflow. This use of pondage, of 
course, has no effect on seasonal streamflow variations or those of greater magnitude 
during extended droughts. 

When large storage reservoirs are built to catch flood waters and release them 
gradually during dry periods and are designed to be drained completely, it is seldom 
economical to install power units at the dam because of the low head and power 
output available for a major portion of the time. On the other hand, if the outlet 
at the dam can be discharged into a pipeline or tunnel and additional fall developed 
by building the power house at a lower elevation downstream or even in a different 


watershed, it may be very economical to combine a storage reservoir and power 


plant. Moreover, storage reservoirs which increase the dry-weather river flows benefit 


all water-power plants downstream; and when they are operated by private or quasi 
public agencies, as in the Wisconsin and Chippewa River basins in the state of 
Wisconsin, toll charges are made in proportion to the benefits received by each water 
user. 

Water releases for power can help navigation, aid in the control of the stream 
pollution, and provide water for domestic and industrial uses, because power plants 
require water throughout the year. They can be helpful for irrigation also, but it 
must be remembered that when a consumptive use, such as irrigation and some 
domestic and industrial uses, removes water from a river, that water is no longer 
available for water-power plants downstream from the point of use. A_ possible 
exception is that of return flow of irrigation water which results from seepage from 
canals and water applications in excess of vegetative use. Irrigation return flows 
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are delayed in transit, however, and may or may not return when they are of benefit 
to the water-power plants. 

Water releases for power must be replaced during flood periods, and the water 
so stored reduces the amount of flood waters which flow downstream. This reduction 
in volume often reduces the peak rate of flood flow also; but this is not necessarily so, 
because the reservoir, if it is small, may become filled with the first part of a flood 


and have no effect when the peak flow passes down river. 


6. Irrigation 

Both surface flows and groundwater are used for irrigation. The simplest method 
is to divert a river to a canal which falls very slowly as compared to the original 
river channel and, at some distance below the point of diversion, apply the water to 
lands which lie below the canal and above the river. No pumping is required, 
because flow is by gravity. When small amounts of water are taken from large 
rivers, the physical problem is simple, although the legal one may be quite complex. 

Streamflow characteristics are important when more than the minimum river 
flow is to be diverted, and storage reservoirs must be used if any major part of the 
annual water yield is to be diverted for irrigation. In much of the United States, the 
irrigation season is limited to the summer and early fall, so that water releases 
primarily for irrigation are not of great value for water power unless supplemented 
by additional water releases for power, navigation, and other purposes. 

Other consumptive uses of water are in direct competition with irrigation and 
generally are not compatible, although they may be coordinated, particularly if they 


do not occur at the same time. 


7. Drainage 

Drainage projects are greatly influenced by other water uses, because an area 
to be drained of excess water must first be protected from flood waters contributed 
by outside areas. Then, a system of open ditches or tile drains must be installed to 
remove the water which remains. Finally, an outlet for the excess water must be 


found. If this outlet can discharge by gravity into an adequate creek or river, it is 


possible to eliminate the pumping plant which would otherwise be necessary and 


save the cost of pumps and the power required to run them, 

The effect of drainage projects on other water uses is of lesser importance and is 
frequently beneficial rather than destructive. Drainage provides a place where 
falling rain can be stored to prevent immediate runoff. Water is discharged from 
a drainage project rather slowly, over a long period of time, and frequently at a fixed 
rate determined by pumping capacity or the design of certain control works. ‘Thus, 
a drainage project may act to retain excess water in exactly the same manner as 
certain flood-control projects are designed to act. 

Drainage may also provide streamflow additions at times when they are needed 
for pollution control, water-power production, or irrigation needs. These additions, 
however, may not be of the quality necessary for irrigation water. This is particu- 
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larly true when drainage is from alkali soils and results from over irrigation of desert 


regions. 


8. Soil Conservation 

Engineering methods of water control for soil conservation are primarily limited 
to the construction of erosion-control dams and the construction of terraces. Contour 
plowing has much the same effect, but this can hardly be called an engineering 
method. 

An erosion-control dam consists of a concrete or stone spillway structure by means 
of which water is conducted from a higher to a lower level without destructive 
erosion on the way down. The spillway is supplemented by an earth-fill dam where 
necessary to confine the flow of water and concentrate it. These dams are built 
across deep gullies or at their heads to prevent them from eating back upstream each 
time high flows concentrate at the earth drop-off point. In badly eroded regions, 
hundreds of such structures are necessary to stop this type of erosion. However, 
sheet erosion of the top soil will continue independently of the gully erosion unless 


some cover crop is planted to hold the soil in place. 

In plowed fields on moderate and steep slopes, terraces are often constructed 
along the contour to break up long slopes, from hilltop to valley, into a series of 
shorter sections. Each of these is short enough so that water flowing down the slope 
does not attain erosive velocities. The terraces, therefore, reduce the amount of 
sheet erosion. Water collecting in the terrace flows along it perpendicular to the 
slope, until it reaches a terrace outlet which permits the water again to flow down 


the slope in specially protected, nonerodable channels of sod or concrete. 

These conservation methods hold back moderate amounts of water and tend 
thereby to increase infiltration. Their influence on other water problems is less than 
is sometimes supposed, because their water-holding capacity is limited and_pro- 


portionally more effective on the smaller floods. 


9. Multiple-Purpose Projects 

In recent years, when large dams and storage reservoirs began to be constructed, 
when water resources began to be regarded as increasingly important, and when in- 
creased construction costs made it necessary to secure support from many sources, 
multipurpose projects became popular. In essence, they may be said to be quite 
effective and economical in satisfying several water uses, but they are not as 
effective as a series of single-purpose projects could be at much greater cost. 

Let us take as an example a high dam with a large reservoir designed for flood 
control, water power, navigation, domestic and industrial water supply, stream 
sanitation, and irrigation. Let us assume that the greatest flood danger occurs in 
December and January, the maximum power demand occurs in December, the navi- 
gation season extends from April through October, water-supply demands are uni 
form through the year, malaria control demands occur in summer, and irrigation 
demands increase from June 1 to the end of July and decrease to nothing by the end of 
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September. Theoretically, the reservoir operations might follow a pattern like this: 

The water level would never be permitted to rise above the elevation of the spill- 
way crest, except when such a rise were necessary to pass flood waters. Gates fifteen 
feet high would control these floods and could hold the water that much higher 
throughout the year. The five per cent this would add to the annual power output 
if the crest were 300 feet above the river downstream would be charged to flood- 
control costs. In addition, by January 1, the water level would be drawn down 
forty feet more to accommodate the expected January floods. 

During January, the reservoir would be filled by the expected floods, and the 
water stored would reduce or eliminate flood damage downstream. If necessary, 
part of the top fifteen feet of the reservoir capacity would be used to store these 
flood waters, but that part would be emptied as quickly as possible after the flood 
danger had passed in order to maintain that storage as a reserve for emergencies 
which cannot be predicted. 

In the period February through May, the worst flood threat would be assumed 
to be over, and so the water would be held at crest level and the power units would 
operate at design capacity. ‘There would be no demand from storage for navigation, 
irrigation, or malaria control. This would generally be a high-flow period, and power 
would benefit most from reservoir control which would permit the carrying of peak 
demands much in excess of natural streamflow, if the water were replaced at times of 
low power demand. 

Beginning in June, or earlier if natural streamflow were deficient because of low 
rainfall, navigation and irrigation demands would necessitate releases of storage 
water. The required releases might be the sum of the two demands or somewhat 
less than that amount, depending on the location of irrigation diversions, tributary 
inflow locations and rates, critical navigation problem reaches, and similar factors. 
These releases would lower the headwater level behind the dam and thereby reduce 
the power output. On the other hand, these same releases would be passed through 
the turbines and would produce extra power during these months because of the 
extra flow available, although the power operators would prefer to have this extra 
power in December, at the time of peak power demands. Because of the malaria- 
control demands that have been assumed, the rate of release would be greater than 
average for five or six days each week and less than average for one or two days. ‘The 
reservoir level would then be fluctuated up and down to prevent the formation of 
stagnant pools in which mosquitoes might breed. This is most important when 
reservoir level fluctuations are small. Irrigation demands would be over by the end 
of September, but navigation demands might continue until the end of October or 
November in northern regions and throughout the year in the South. 


If the various demands had removed enough stored water to make room for 


expected December floods, no further reduction in reservoir level would be necessary. 


Otherwise, further releases might be necessary in November to reduce the headwater 


level to the required elevation. 
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In December, the reservoir would be down to the lowest level when power 
operators would like it at the highest level. With the hydrologic and operating 
conditions assumed, however, floods in December might provide excess flow which 
would offset, to some extent, the deficient head. This would require excess generating 
capacity, which would add to the capital cost. 

Domestic and industrial water-supply demands would have major or minor 
influence on the above operating schedule, depending on their magnitudes and vari 
ability. Small uniform demands would have little influence; large demands create 
the primary purpose for regulation. 

Multipurpose operation of a single reservoir, thus, is obviously not simple, but it 
should be noted that the control of water at dozens of dams, as in the TVA system, 
for example, is extremely complicated. Some of the reservoirs in the tributaries, Nor 
ris, Fontana, Hiwassee, and others, are multipurpose. Others, also on the tributaries, 
Nantahala, Blue Ridge, Calderwood, for example, are better operated as single 
purpose reservoirs which are coordinated with the multipurpose reservoirs. Finaily, 
the main river dams from Knoxville to the Ohio River are operated to maintain 
navigation levels, produce power, and assist in flood control. The control of such 
a system is dependent on “rule curves,” which show the probable minimum water 
level for any date in the year, the normal operating level, the maximum multipurpose 
level, and probable maximum level under extreme flood conditions. Operating with 
in these limits, engineers decide when to drain, when to fill, when to carry power load 


at one dam or another, and many other associated problems. 
Ill 


CONCLUSION 
The engineer's roles in river basin development are thus seen to be pervasive and 
long-continuing ones—extending from the conduct of hydrologic surveys to the 
planning, construction, and operation of water-control works. Valuable as these 


contributions may be, however, the ultimate success of a river basin development 


program will primarily be determined by the manner in which and the ends to which 


these ancillary services are employed. 
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THE ECONOMIC DYNAMICS OF RIVER BASIN 
DEVELOPMENT 7 


WituiaM E. Forz* 


It would be comforting if, in an article such as this, one could promise the elucida- 
tion of a method or a model for predicting the nature, the chronology, and the extent 
of the economic expansion likely to occur if the development of a river basin 
is undertaken. The writer must, however, at the outset, disclaim and discourage any 
such hope. Indeed, much the better part of valor would have been completely to 
forego exploration of this nebulous area; but so many of the benefits ascribed to river 
basin development depend upon its expected economic consequences that these matters 
could not conscientiously be ignored. Accordingly, an attempt will be made here to 
delineate—albeit roughly—the economic dynamics of river basin development. 

Despite the evolution of a theoretical framework that would facilitate analysis, 
economists have devoted scant attention to the role played by natural resources in the 
inducement of economic expansion.” As has been observed, “There is no received 
theory of economic development.”* This is particularly surprising in the light of 


analogous developments in economics and allied sciences. Thus, the theory of interest 


and capital accumulation has been minutely explored;* technology and its influence 


on economic dynamics has likewise carefully been studied;° and labor theory and the 
effect of wages on economic expansion have also rigorously been analyzed.® In a 
similar vein, Turner’s emphasis on the frontier and its significance to the growth of 


* B.S. 1927, Evansville College; M.S. 1933, Ph.D. 1935, University of Hlinois. Professor and Chairman 
of Department of Agricultural Economics, University of Idaho. Author, AN Anatysis ov rue INcome 
Srructure oF IpaHo (1952). 

*See Folz, The Theory of the Relation of Resources Development to Economic Development, in 
Warer Resources AND Economic DeveLopMENT or THE West 1 (1953) 

® Henry Georce, Procress aND Poverty (1879) was posited on the thesis that land and resources were 
the most significant factors influencing economic development. The effect of this book upon economists, 
however, was to induce them to deny that land was in any way different from other factors of production 
John Bates Clark, for example, applied the law of diminishing returns, which had previously been 
considered the exclusive property of land rent, to other factors of production, and although he recogmized 
the monopoly attribute of land, he maintained that it was of little importance. See 2 Joserm Doreman, 
Tue Economic MIND IN AMERICAN CIVILIZATION 198 (1949). See also Atvin S. Jonnson, Rent iN 
Mopern Economic Tuetory (1902); J. J. Davenrporr, THe Economics or ENrerprise 178-208 (1913) 
After this charge against the foundations of the theory of rent, later economists sought to re-establish the 
older theory. See, ¢.g., ALFRED MarsHacrt, Principies of Economics 415-23 (1930). But none seemed 


cager to venture into the controversy to the point of overemphasizing the importance of land. See 


Ricuarp T. Evy ano Grorce S. Menrwein, Lanp Economics 1-112 (1940); Rotano R. Renne, Lanp 
ECONOMICS 3-100 (1947). 

® Schultz, The Economic Development of Our Western Interior, 45 J. Fawm. Econ. 707 (1954) 

* See Eucen v. Boum-Bawerk, Postrive THrory or Caprrat (W. Smart transl. 1890); Gusrav Casser, 
Tue Narure AND Necesstry or Inreresr (1903); Irvine Fisiar, Tie Turory ov Inreresr (1930). 

® See Josepn Scuumpetin, THe THeory of Economic DreveLopmenr (1944) 

*See F. W. Taussic, Waces anp Caprrat (1896), and Ourtines op a Turory or Waces (1910); 


Lionet Rospsins, Waces (1925); J. R. Hicks, THe THrory or Waces (1932) 
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democracy and economic expansion’ has occupied the minds of historians and political 
scientists for over a generation.” And the new science of geography, too, has been 
finding fresh bases for emphasizing resources as the cause of economic expansion.” 

It is beyond the scope of this article to inquire into the reasons for economists’ 
failure to emphasize resources as an inducement to economic expansion. Perhaps 
they have felt that all that can be said either is obvious or has already been said. 
Perhaps they also have reasoned and wished to stress that resources are assets that 
a country either has or does not have and about which it can do nothing, while 
technology and capital, for example, are elements of wealth that can be increased to 
the advantage of even a country with limited resources. Nor is it the writer's in- 
tention to criticize economists for not elaborating this area more intensively. These 
introductory remarks rather purpose to underline the fact that when an economist 
secks to explore the effects of resources on economic expansion, he has a comparatively 
limited body of theory upon which to draw. He must, instead, develop his own 
theories with the tools available, which, for the most part, were forged to fashion 


somewhat different products. 


I 
Tue INpucEMENT OF Economic Expansion 
An inquiry into the influence of river basin development on economic expansion 
can, perhaps, best be initiated by a determination of the types of resources that are 
likely to be created or enhanced by such development and then an evaluation of these 
resources as dynamic economic prime movers. 


Most river basin development provides water to irrigate newly opened lands, to 


supplement existing water supplies available to already developed lands, and for 


domestic and industrial uses, health, and sanitation. Storage dams constructed to 
furnish these utilities may also further provide for the regulation of the water level 
for navigational and flood-control purposes, for the generation of electricity, and for 
recreational facilities in the artificial bodies of water that are frequently created. 

In evaluating these products of river basin development as factors inducing 


economic expansion, it is necessary first more precisely to define the area of analysis. 


“Freperick J. Torner, Tit Sicnivicance oF THE FRONTIER IN AMERICAN Hitsrory 197 ef seq. 
(1kg2) 

"See, eg., Frepirtc LOGAN Paxson, Tue Lasr AMerican Frontier (igto); B. H. Husparp, A His 
rony or THe Pustic Lanp Poticies (1910); F. A. Occ, Tut Orp Noxritwesy (1921); J. D. Hicks, Tue 
Poputisr Revoir (1931); THeopore Satouros anp J. D. Hicks, AckicurturaL DisconrENT IN THE 
Mippte Wesr (1951). For further discussion of Turner's influence on history, see Wright, Political 
Ineututions and the Frontier, Craven, The Advance of Cieril:zation into the Middle West in the Pertod 
of Settlement, and Wicks, The Development of Civilization in the Middle West, 1860-1890, in Dixon 
Ryan Fox (Ep.), Sources op Currure in THE Mippie Wesr: BackKGrounps versus FRONTIER 15, 39, and 

(1935) 

"Sec, ex., AMERICAN Grocrapuical Sociery, New ENGianp’s Prosprcr (Special Pub, No. 16, 
1923): Exton ZIMMERMANN, Wortp Resources anp Inpusrrirs (rev. ed. 1951); Baker, The Increasing 
Importance of the Physical Conditions in Determining the Unlization of Land for Agricultural and 
Forest Production in the United States, 11 ANN. Ass'N AM. Grockapners 17 (1921); Zierer, An Ephemeral 


Type of Land Occupancy, 41 td. at 125 (1936). 
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Water resources may become depleted in a rapidly growing area; like land in an 
area where population is growing rapidly, water may become a scarce resource. 
When scarce, there is competition for its uses, and its marginal value productivity 
increases. New sources of water supply are then sought, and if the supply is in 
creased, it is usually available only at greatly increased costs. If additional water 
supplies are not made available, water may become a limiting factor to economic ex 
pansion—and such situations are increasing. ‘Thus, for example, certain parts of 
California are already facing an arrestment of growth owing to water shortage; and 
the future growth of the populous industrial areas in the East will largely depend 
on their ability to restrict those uses of water the marginal utility of which is lower 
than that of urban development uses. Problems of this type are unquestionably 
significant, but they arise only where growth is already occurring. ‘The problems are 
quite different in areas where growth is either slow or arrested, and where river basin 
development may be expected to afford some stimulation. It is with this latter type 
of situation that this article will concern itself. 

When economic expansion is considered, distinctions must also be drawn be 
tween the growth of primary industries, those industries that are resource-oriented, 
and the superstructure of industries, which, in turn, are induced by the primary 
industries. Although this article will concern itself with the entire growth factor, 
attention in this part will be focused exclusively on the location of primary industries. 

Finally, further to clarify the definition of this study, other relevant factors will 
be regarded as remaining constant. Thus, climatic factors neither so severe nor so 
attractive as unduly to retard or stimulate growth will be assumed, nor institutional 
factors concerning laws and customs significantly different from those in the rest of 
the country. Similarly, the population will be assumed to be possessed of the same 
ability as the population in other regions. 

Within this framework, an analysis of the probable effect of supplying the com 
bination of utilities usually associated with river basin development may proceed. 


Irrigated farms for settlement by homesteaders are probably the most efficient 


of the products of river basin development in inducing economic expansion. Land 


for farms is always in great demand. This was the case even when a vast frontier 
existed in this country and when there was no apparent limit to land available for 
farms; and it is probably even more so today, when available new farm land is 
scarce. This seems paradoxical when farm surpluses are faced in every commodity 
and the cost of settlement, in terms of labor, money, and privation, is so great. Indeed, 
most settlers today can, at best, hope to make an adequate living only after eight to 
ten years of hard work and subnormal living conditions; and the statement is fre 
quently heard that it takes three failures to make one success on an irrigated farm.” 


*° Based on informal interviews with surviving first settlers in the Twin Falls Project, Twin Falls, 
Idaho, conducted by the writer in preparation for a study of reclamation in Idaho. The most complete 
study of setder experience, however, is being made in the developing Columbia Basin Project. In 
WASHINGTON AGRICULTURAL EXPERIMENT STATION INsTITUTE OF AGricuLTURAL Sciences, THe CoLumMpBia 
Basin Servier: A Srupy or Socian anp Economic Resources IN New Lanp Serreement (Bulletin No 
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With such a prospect confronting them, then, why do settlers seek these farms and 
consider themselves fortunate if they win one in a drawing? 

Probably the most important single reason underlying this demand for farm land 
is the widespread willingness of individuals to accept a lower income in farming than 
they would in any other economic pursuit, owing, perhaps, to the supposed com- 
pensatory advantages of farming as a way of life. On newly developed lands, there 
is also the long-run prospect of significant capital gains. Throughout our history, 
land values have invariably reached a new peak each generation. The anticipation 
of such possible appreciation of one’s capital assets does not exist in many other occu- 
pations open to the average citizen. And finally, the settlement of new lands does not 
require more capital than individuals with ordinary means can amass. This greatly 
broadens the market for new lands, for as the economies of scale of most businesses 
operate to increase their initial capital requirements, fewer opportunities exist in 
such businesses for individuals of moderate means. 

River basin development which provides for new lands for settlement, therefore, 
will be sure to attract homesteaders into the project area, even if there are serious 
obstacles to overcome in bringing new farms into production and marketing their 
products. Will other resources made available by river basin development, however, 
be equally dynamic in inducing economic expansion? 

Water power is an energy resource—in fact, the most important single resource 
in the electrometallurgical and electrochemical industries. But in other industries, 
although electricity may be substituted for other energy resources, it is not so im- 
portant a factor as alone to determine the location of plant sites—in fact, expenditures 
on electricity are usually so small in most industries as to constitute an almost neg- 
ligible factor as compared with labor or markets in this regard. Moreover, when 
unused electric power capacity abounds in other sections of the country, there is little 
likelihood that additional capacity will be installed in newly developed areas. Accord- 
ingly, cheap electric energy cannot be expected to attract industries, even of the 
electroprocess variety, during periods of less than full employment. 

Most electroprocess industries also require large capital investments, thus limiting 
entry into the field—and the consequent industrial demand for electric power—to 
well-established businesses with large capital assets and experience. Furthermore, 
even if a new enterprise could surmount this initial difficulty, it still would face the 


problem of monopoly or, at best, oligopoly. For, although the economics of loca- 


tion might designate a new area with vast quantities of cheap electricity as the logical 


566, 1956), an analysis was made of the economic position of new settlers. This project has been accom- 
panied by less privation on the part of settlers than occurred in earlier developments. Id. at 32. Neverthe. 
less in 1954, one-third of the settlers had annual incomes of less than $2000. Id. at 25. In an unpublished 
report prepared by one of the authors of this study, it further appears that those who had settled on the 
land prior to 1948 had annual net incomes of $5700-$6900; those who had settled 1952-53 had annual 
net incomes, depending on the size of their operations, of $170-$1113; but those who had settled in 1955 


had negative annual net incomes averaging $1000. B. D. Parisu, Reporr on Setrrcer Prooress: Co- 
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place to build new facilities, oligopolists with plants in other areas might adopt or 
threaten to adopt price policies designed to discourage such undertakings. 

Nor should undue reliance be placed on the recent successful experiences that have 
accompanied basin development in the Pacific Northwest and in the Tennessee River 
Valley. Although new industries did, in fact, develop in those areas in the face 
of competition with older established industrial regions, this phenomenon coincided 
with World War II. In the Pacific Northwest, in particular, most of the basic plants 
were built, in the first instance, through public investment in war plants, and most 
of the industries which use the products of these plants have also been government 
financed and sustained."’ Possibly such growth might have occurred had not the war 
supervened, but such a conclusion would be highly suspect. 

There is, of course, some possibility that industrial location can be induced in new 
areas by promotional rates for electricity. If the power company would so adjust 
electricity rates as to persuade established industries to write off their investments 
in plants in older areas and to relocate, industrial development based upon electricity 
might be accelerated in the new areas. It is doubtful, however, that promotional 
rates of such magnitude could be established, especially by a governmental agency, 
without inciting political repercussions from the adversely affected areas—those losing 
the industries.'* 

Thus, although possibly significant in the electroprocess fields, cheap and abundant 
electricity would seem somewhat less certain to induce location in an area than would 
new agricultural land. But if it is doubtful that water power is an autonomous force 
in inducing economic expansion, the other products of river basin development are 
even less so. Water transportation along the inland rivers, for example, has long 
ceased to be of prime importance in locating industries. The points of origin and of 
distribution are too limited to encourage much trade, and where transshipment by 
railroads or trucks is also involved, the purported economies are soon lost. ‘The cost 
of flood control or the possibility of floods, too, may be a deterrent to economic ex 
pansion, but flood control in itself cannot be a significant prime mover in economic 
expansion. 

As national income has risen and leisure become more widely enjoyed, recreation 


has come to be considered a resource of increasing importance. It is difficult, how 


ever, to place a market value on a resource, such as this, for which there are no direct 
through 


sales. Economically, this type of resource can be evaluated only indirectly 
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the sale of goods and services required to utilize it—and economic theory and price 
theory have, unfortunately, provided little to guide such evaluations. Economists 
themselves, for the most part, have avoided the problem, and, consequently, indi- 
viduals with little or no economic training have propounded solutions, albeit with 
little understanding of the economic issues involved. 

In most areas where river basin development is contemplated, fish and wildlife 
abound. An additional lake or reservoir, therefore, will add little to the total value 
of recreation. Of course, it may draw sportsmen from other rivers and streams; it 
may even, for a time, encourage additional utilization of the resource by individuals 
from nearby communities. But most evaluations of the particular resource will, 
in fact, probably overshoot the mark, because what should be measured is the marginal 
value product, whereas all that can be measured is the average value. To be more 
specific, it is not economically justifiable to measure the value of an artificial lake 
created by a dam on a river by the amount of fishing, boating, cabins, hotels, etc., to 
be found there. What should be measured, instead, is the amount of additional 
recreational expenditure attributable to this one additional lake. Or, to state the 
problem differently, if this one lake did not exist, how much less would be spent on 
outdoor recreation? It is not logical to assume that if this one lake did not exist, 
all the individuals who fish or have cabins there would neither fish nor have lake 
cabins at all; most of them would likely utilize the next most accessible resort. If 
only the incremental value thus described could be measured, therefore, the contribu- 
tion to recreation by any one river basin development would, in most cases, probably 
be quite small. 

On the other hand, it is not fair to assume that the demand for recreation does 
not respond to an impact effect. If only a few recreational sites are available, there 
may be little utilization of them; but when many are made available, more people 
may become conscious of them, and the demand for this type of resource may, for 
_a time, respond in a geometrical ratio to the quantity available. Even if we grant 
this hypothesis, however, there still remains a serious problem of how to measure 
the impact of any one additional facility on the entire demand. 

The implications, nevertheless, clearly are that recreational facilities made avail- 
able by river basin development also have a low growth-inducing power. One would 
be hard put to indicate a single instance where significant economic expansion 
stemmed from the creation of recreational facilities of the type associated with river 
basin development. While such services may have significant value if other dynamic 
factors exist, in and of themselves, they have little developmental value. 


Il 
Tue Exrent or Economic Expansion 


In the foregoing part, the following conclusions have been suggested: (1) Irri- 


gated agriculture is probably the most certain of the products of river basin develop- 


ment to induce economic expansion. (2) Electric power rates quite high as a prime 
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mover to economic expansion, but it is not as certain as irrigated agriculture to bring 
it about. (3) Other by-products of river basin development, such as navigation, flood 
control, and recreation, have only negligible potential for inducing economic ex 
pansion. 

To encourage industries which utilize the resources made available by river basin 
development, however, is only the first step in the economic expansion of an area. 
Industries which are resource-oriented in turn induce the location of other industries. 
Thus, some industries will locate in the area because they further process the products 
of the primary industries; others because of the growing market based upon the 
incomes of individuals working in the primary and secondary industries; and still 
others will be purely service activities, entirely population-oriented. A mature econ- 
omy is one that derives most of its income from activities other than primary or 
secondary industries—t.e., from the manufacture of finished products, trade, finance, 
and services. Once the growth of a region is initiated by the location therein of farm 
ing, electrometallurgical and electrochemical plants, and other industries utilizing 
the raw materials of the area, then, how far will it proceed towards a mature 
economy ? 

This question is difficult to answer. There have probably been no instances in 
which development of a region has not been spurred by such exogenous influences as 
wars, public investments, discovery of valuable mineral deposits, or other equally 
powerful forces. Attempts have been made, however, to determine how an economy 
will develop by analyzing the location of primary industries and the income derived 
from other sources. 

Two general types of empirical studies have been made. First, and by far the 
more impressive when viewed from the standpoint of its scientific conception, is the 
application of the Leontief input-output analysis to regional growth. The second 
method, which, although much less impressive and imaginative, still has its advan 
tages, is the case-study approach, in which areas somewhat protected from exogenous 
influences are selected and the structure of their economies analyzed after a period 
of growth has occurred. It will not be possible here to study these two approaches in 
detail, but a brief summary of their methods and results will facilitate evaluation of 
the growth factor as it affects river basin development. 

The Leontief method is based upon the general equilibrium theory developed by 
Walras about eighty years ago.’* Its basic hypothesis is that all elements of an econ 


omy are interdependent, each factor being determined by all the other factors, and, 
in turn, affecting every other factor. For every input, there is a corresponding 
output; and for every output, there is a corresponding input. Thus, if a complete 
inventory could be taken of the entire economy for one period (say a year, as in the 


census years), all economic activities of a country could be classified as inputs and 
as corresponding outputs, every activity on the input side being measurable as a 


‘Tron Wacras, ELEMENTS oF Pure Economics or THE THEorY or Socian Wrarru lesson 12 (Jaffe 
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service or a utility on the output side. By solving the equations simultaneously, the 
individual coefficients of each input, as it is affected by and as it, in turn, affects 
every output, could be determined; these would be technical coefficients, in Leontief’s 
terminology. Once these technical coefficients were established, the impact of any 
change in any of the input factors on the output of the entire economy could be 
determined. 

Leontief applied his analysis to the American economy for the years 1919, 1929, and 
1939." Those were years in which census data were available to give the closest 
approximation to statistics for an entire balanced economy. For each of these census 
years, coefhicients were computed, based upon the input-output relationship. By 
taking the 1939 coefhicients and applying them to 192g and 191g total demand, the out- 
put of the various sectors of the economy was estimated, and these estimates were 
compared with the actual output. The results showed surprisingly small standard 
errors in prediction, which would appear to indicate that the technical coefficients 
are fairly fixed over time.'® 

Essentially the same type of analysis has been applied to regional economies to 
study changes in their structures.'® This method has much to commend it. The 
development of the matrix itself, however, demands that the economist analyze all 
the interrelations of industries in the region, as well as all factors influencing location 
of industry and the characteristics of the industries themselves—e.g., whether they 
tend to be national industries (selling in national markets), regional industries (sell- 
ing only in regional markets), or subregional industries (selling only in local 
markets). A complete input-output analysis would also include all factors entering 
into the regional balance of payments. Further, once the basic data for the matrix 
were secured, their organization for the regional model would require additional in- 
formation, such as the effect of interregional competition on the development of new 
industries in the area, the response of demand to unusual supply, and a detailed 
analysis of comparative advantage. Finally, the technical coefficients derived from 


the economy as a whole would provide as good a basis for determining the distribu- 
tion of the markets among regions as could likely be derived from any scientific 


analysis of this type. 

There is a sound basis, then, for applying the Leontief model to the analysis of 
the impact of river basin development on regional growth; but, for several reasons, 
such a venture has never been undertaken. Before the technique can be used, as 
noted above, empirical data of such exactness are required that the task of compiling 
them would be almost prohibitive. Moreover, many of the judgments that would 
have to be made in supplying data for the matrix would have to be based upon un- 
tested hypotheses. For example, how does demand for the various commodities 

1* Wassity W. Leontrier, Tue Srrucrure or THE AMERICAN Economy (2d ed. 1951). 
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2° Wassity W. Leonrier AND Orners, Stupies IN THE STRUCTURE OF THE AMERICAN ECONOMY cc. 
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distribute itself among the regions? Are the various regions equally dependent 
upon income earned within the region, or do some regions derive a greater percent- 
age of their incomes from investment outside the region? To what extent will 
competition from well-established firms in one region counteract the comparative 
advantage of other regions? These and many other similar questions must be 
answered before a complete and accurate analysis of the dynamics of regional de- 
velopment can be described by the Leontief model. Furthermore, once the model 
were constructed, its conclusions would still be only tentative. Nevertheless, some 
of the river basin studies have required extremely large staffs, and literally small 
fortunes have been spent on them. Had the time and money been devoted, instead, 
to the development of a detailed and logical model of the Leontief type, better results 
might well have been achieved. There now is, however, no information developed 
by use of the Leontief model to aid in evaluating the effects of river basin develop- 
ment. 

The second method that has been employed, namely, the case-study method, has 
provided some helpful information, but it leaves unanswered many questions regard- 
ing the dynamics of regional development. The most detailed study of this nature 
was made in connection with the Columbia Basin Project, where, about the time 
construction commenced, a group of investigators was assigned the task of appraising 
the economic effects of the development, of attempting to assess the full economic 
impact of the reclamation program.’ The method used was to determine the crop- 
ping pattern by analyzing the soil characteristics, it being assumed that sufficient 
processing plants and marketing services would develop to handle the products of the 
soil. Estimates of population growth in the area were based upon independent calcu- 
lations. The problem of marketing the products of the area was viewed as one of 
handling the surplus over and above those consumed by the population. This pro- 
cedure was about as good as could be devised with the tools available at the time, 
but limitations were imposed on the studies by lack of knowledge of the extent of 
development apart from agriculture, which was the most dynamic factor in deter 
mining both income and population growth in the area.’* 

During the period following the onset of the depression in 1929, interest in new 
irrigation projects waned as it became apparent that it was not agricultural, but rathe: 
more nonagricultural investment opportunities that were needed. Accordingly, in 
justifying its new projects, the Bureau of Reclamation and others placed much em 
phasis on off-site nonagricultural developments, which were usually classified as 
secondary benefits. No effective way had yet been devised to gauge these benefits, 
however, and to afford some basis for measurement, the Bureau of Reclamation insti 

Youn A. Gururie, Wenpert T. Caruoun, anp Marion Crawson, Markers anp New Lanps 
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tuted a series of case studies of developed projects to ascertain the amount of income 
derived directly from the projects and the amount of income derived from industries 
and services induced by the projects. 

The first of these studies was undertaken by M. E. Marts in the Payette area in 
Idaho.'® ‘This area was selected because it was a well-established project, and, conse- 
quently, had experienced ample opportunity for full development at the time the 
study was initiated. The Payette area would have experienced no agricultural de- 
velopment whatever had water not been made available, as there were no other 
natural resources to be exploited. So, the entire growth of the area was unquestionably 
attributable to the project. The results of the study showed that for every dollar of 
income derived from agriculture, an additional $1.27 of nonagricultural income was 
generated in the immediate project area.” 

Other studies of this type followed. In November 1951, the Bureau of Reclama- 
tion published a study of the Carlsbad Project, attempting to ascertain the amount 
of income derived from sources other than agriculture in that area? The author 
of this study, however, used gross value figures instead of net income figures as in 
the Marts study; consequently, the results of the two studies are not directly com- 
parable. He also aggregated the values for the years 1907 through 1950, and he 
concludes: “The sum of the income to the farm population, the local urban and the 
national trade activities due to the project is about $306,622,000, or 607 per cent of the 
value of crops produced on the project during the 44 year period.”** While this 
conclusion is quite impressive, it has little value for the purpose of evaluating river 
basin development. 


A month after the appearance of the Carlsbad study, a report on the Yuma and 
Gila Projects in Arizona and California appeared.2* This report followed the 
method used by Marts in the Payette study; it concluded that in the Yuma and Gila 
trading area, for every dollar of net income™* 


. . accruing to the basic agricultural industry of the area in the form of farm income and 
wages to farm labor, an additional net income of $1.74, indirectly attributable to agriculture, 
accrues to local supporting business, service establishments and their employees. 


In February 1952, a study of the accomplishments of irrigation in Weld County, 


1,25 


Colorado, was published.”® This study showed the relationship of nonagricultural to 


agricultural income to be almost exactly the same as that found by Marts in the 
Payette area—129 per cent.” 
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Two other studies were made for the purpose of determining the amount of 
indirect income generated on irrigation projects. A study of the Klamath Project 
followed a procedure not comparable to the others, and, consequently, no conclusion 
of value here can be inferred from it.27 A study of the Newlands Project, however, 
followed the pattern set by the Payette and Yuma-Gila income studies, and the 
results were quite similar, showing an indirect income in the trading area equal to 
120 per cent of the income derived directly from agriculture.”* 

From the studies made of irrigation developments, therefore, it would seem 
reasonable to assume that once agricultural land is brought under cultivation, process- 
ing industries, retail trade, community facilities, and service industries will develop 
and give rise to about 125 per cent more income than that derived from agriculture 
itself. But while these studies represent a start in the direction of measuring the 
dynamics of regional development, they fall far short of providing the basis for a 
complete analysis. Nevertheless, several points are clear: Agricultural developments, 
of themselves, do not generate great economic expansion; the manufacturing facili- 
ties that emerge to process agricultural products do not provide large payrolls; de- 
velopment of an area based upon agriculture does not proceed far enough to attract 
market-oriented industries; and, consequently, economic growth stops short of ma- 
turity. If great economic expansion is to occur, therefore, forces other than agri- 
culture must generate it. Can river basin development supply these other forces? 

Probably the most complete study of industrial development of a region was made 
by Edwin J. Cohn, Jr., who attempted to analyze the structure of economic growth 
in the Pacific Northwest to ascertain whether development would proceed to a point 
where high industrialization based upon electric power would occur.” In general, 
his conclusions were somewhat unsanguine. He recognized, of course, that industries 
of the electroprocess variety, which require vast quantities of cheap electricity to 
operate, did locate in the Pacific Northwest, although the extent to which this loca- 
tion was influenced by the war and by heavy public investments was not assessed. 
He observed, however, that the most striking failure of the Pacific Northwest to date 
has been its inability to develop industries which process the new materials pro- 
vided by these primary industries. For example, according to Cohn, the Pacific 
Northwest is unfavorably located with respect to markets to develop aluminum- 
processing industries. Such enterprises require large capital investments, their power 
consumption is small, and they must locate close to the market and subcontracting 
industries. Freight rates encourage the shipment of raw materials but discourage the 
shipment of finished products and products of supporting industries, and the 
aluminum industry itself follows the practice of absorbing freight on new com- 
peting market-oriented industries. The rolling plant at Trentwood, in the suburbs of 
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tuted a series of case studies of developed projects to ascertain the amount of income 
derived directly from the projects and the amount of income derived from industries 
and services induced by the projects. 

The first of these studies was undertaken by M. E. Marts in the Payette area in 
Idaho."” This area was selected because it was a well-established project, and, conse- 
quently, had experienced ample opportunity for full development at the time the 
study was initiated. The Payette area would have experienced no agricultural de- 
velopment whatever had water not been made available, as there were no other 
natural resources to be exploited. So, the entire growth of the area was unquestionably 
attributable to the project. The results of the study showed that for every dollar of 
income derived from agriculture, an additional $1.27 of nonagricultural income was 
generated in the immediate project area.” 

Other studies of this type followed. In November 1951, the Bureau of Reclama- 
tion published a study of the Carlsbad Project, attempting to ascertain the amount 
of income derived from sources other than agriculture in that area?! The author 
of this study, however, used gross value figures instead of net income figures as in 
the Marts study; consequently, the results of the two studies are not directly com- 
parable. He also aggregated the values for the years 1907 through 1950, and he 
concludes: “The sum of the income to the farm population, the local urban and the 
national trade activities due to the project is about $306,622,000, or 607 per cent of the 
value of crops produced on the project during the 44 year period.”** While this 
conclusion is quite impressive, it has little value for the purpose of evaluating river 
basin development. 


A month after the appearance of the Carlsbad study, a report on the Yuma and 
Gila Projects in Arizona and California appeared.’ This report followed the 
method used by Marts in the Payette study; it concluded that in the Yuma and Gila 
trading area, for every dollar of net income** 


. . accruing to the basic agricultural industry of the area in the form of farm income and 
wages to farm labor, an additional net income of $1.74, indirectly attributable to agriculture, 
accrues to local supporting business, service establishments and their employees. 


In February 1952, a study of the accomplishments of irrigation in Weld County, 
Colorado, was published.”” This study showed the relationship of nonagricultural to 
agricultural income to be almost exactly the same as that found by Marts in the 
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Two other studies were made for the purpose of determining the amount of 
indirect income generated on irrigation projects. A study of the Klamath Project 
followed a procedure not comparable to the others, and, consequently, no conclusion 
of value here can be inferred from it.27 A study of the Newlands Project, however, 
followed the pattern set by the Payette and Yuma-Gila income studies, and the 
results were quite similar, showing an indirect income in the trading area equal to 
120 per cent of the income derived directly from agriculture.** 

From the studies made of irrigation developments, therefore, it would seem 
reasonable to assume that once agricultural land is brought under cultivation, process- 
ing industries, retail trade, community facilities, and service industries will develop 
and give rise to about 125 per cent more income than that derived from agriculture 
itself. But while these studies represent a start in the direction of measuring the 
dynamics of regional development, they fall far short of providing the basis for a 
complete analysis. Nevertheless, several points are clear: Agricultural developments, 
of themselves, do not generate great economic expansion; the manufacturing facili- 
ties that emerge to process agricultural products do not provide large payrolls; de- 
velopment of an area based upon agriculture does not proceed far enough to attract 
market-oriented industries; and, consequently, economic growth stops short of ma- 
turity. If great economic expansion is to occur, therefore, forces other than agri- 
culture must generate it. Can river basin development supply these other forces? 

Probably the most complete study of industrial development of a region was made 
by Edwin J. Cohn, Jr., who attempted to analyze the structure of economic growth 
in the Pacific Northwest to ascertain whether development would proceed to a point 
where high industrialization based upon electric power would occur.” In general, 
his conclusions were somewhat unsanguine. He recognized, of course, that industries 
of the electroprocess variety, which require vast quantities of cheap electricity to 
operate, did locate in the Pacific Northwest, although the extent to which this loca- 
tion was influenced by the war and by heavy public investments was not assessed. 
He observed, however, that the most striking failure of the Pacific Northwest to date 
has been its inability to develop industries which process the new materials pro- 
vided by these primary industries. For example, according to Cohn, the Pacific 
Northwest is unfavorably located with respect to markets to develop aluminum- 
processing industries. Such enterprises require large capital investments, their power 
consumption is small, and they must locate close to the market and subcontracting 
industries. Freight rates encourage the shipment of raw materials but discourage the 
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Spokane, Washington, would seem to refute this analysis, but had the plant not 
been placed on the market at a bargain by the Defense Plants Corporation, it would 
probably not be in operation today. 

Even industries which accidentally located in the Pacific Northwest, such as the 
Boeing Aircraft Co. the Northwest Iron Fireman Co., Brown Industries, and 
Pacific Car and Foundry, have found, as they seek national markets, that they are 
not strategically located. All these companies, accordingly, have either established 
branches in other sections of the country or have contemplated doing so. The pre- 
diction, made by proponents of power development in the Pacific Northwest, that 
large numbers of secondary industries would locate there because of the existence of 
cheap metals, thus, have not materialized. The industrial development that has 
occurred has been confined to the primary industries and to industries dependent 


upon local markets. Dr. Cohn summarizes his conclusions as follows :*° 


The development of hydro-electric resources to produce cheap power should not of itself 
be expected to attract industry except for that very limited class of manufacturing, the 
clectro-process industries, which consume such immense quantities of energy that they are 
forced to locate with primary regard to the availability of plentiful cheap power. The 
employment such enterprises create is small, however, and the related industries which 
follow them are few. On the other hand, in regions where the lack of a firm energy 
base retards industrial development, the harnessing of hydro-electric or other power sources 
can contribute substantially to industrialization. Providing power, however, only removes 
an obstacle, it does not introduce a positive industrializing force. 


If we accept these conclusions as definitive, the question raised at the beginning 
of this part seems to be answered. Except for the rather modest economic growth 
attributable to irrigation, river basin development cannot be expected to trigger any 
momentous expansion. If industrialization takes root for other reasons and electric 
energy is a limiting factor, such development may permit greater expansion to occur 
than would otherwise be possible. The pattern of economic expansion to be expected 
in a region where river basin development has been undertaken, thus, is the location 
of primary industries (1.¢., agriculture, electroprocess, and somewhat more intensive 
utilization of natural resources already there) and a growth of trade, finance, con- 
struction, and community services—and even the latter type of activity will be some- 
what restricted because of the lack of a good base for support. 

There is a danger, however, that this conclusion about location theory may prove 
too much. In the last analysis, if industrialization depends upon mass markets, and 
mass markets depend upon population and its purchasing power, and population de- 


pends upon economic opportunities, and economic opportunities, in their turn, depend 


upon industrialization, we find ourselves involved in circular reasoning. The 
conclusion we reach is that industrialization depends upon industrialization, which 
negates economic history. We know that industrialization came to the eastern coast 
of the United States in the face of many of the locational limitations faced by the 


*° Id. at 179. 
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Pacific Northwest today. Later it moved to the Midwest and to the South, in compe- 
tition with established industries in the East. The same types of locational obstacles, 
it would seem, could be overcome in locating industry in the Pacific Northwest. Dr. 
Cohn does not deny this. He concludes only that hydroelectric power, in itself, is not 
a strong enough force to bring this about; there must be some other outside factors 
to induce industrialization. 

What, then, are the other forces that will induce industrialization? Are they 
likely to occur where river basin development is undertaken? 

Probably the most important single component of economic expansion, apart from 
the physical resources themselves, is population. This factor has not been considered 
so far because population cannot be treated apart from the economic opportunities 
which attract it. If river basin development increases economic opportunities, it will 
attract population; and population, in its turn, will attract industry. A large popula- 
tion providing cheap labor, for example, if combined with the existence of other raw 
materials, may draw industry away from older established regions, even in the face of 
adverse freight differentials. Similarly, a population with a high purchasing power 
can attract market-oriented industries; and if such population is highly concentrated 
and if its income is large enough, industrialization will occur even with resources 
that are otherwise somewhat limited. This seems to have been the case in Florida, 
California, and the Southwest. But population cannot grow in a vacuum. There 
must exist either economic opportunities to attract population in the first instance, 
or the population must have income from sources outside the region. In most 
cases of economic expansion, there exists a little of both. 

Apart from industrialization, the dependent variable, the only economic opportu 
nities a region affords are agriculture and the exploitation of resources. The ex 
ploitation of valuable mineral resources, however, such as oil, the precious metals, 
and rich base metal ores, usually does not result in a high concentration of population. 
In most industrialized regions today, industrialization rather originated with agri 
culture. The small diversified farms of the East and the Midwest brought population 
into the areas which later became industrialized. Agriculture assists in industrializa 
tion in several ways: (1) Farm population is stable, in that farmers establish per 
manent homes and permanent communities. (2) Farming supplies a surplus popu 
lation which can migrate to nearby urban centers and provide labor for industry. 


(3) Since agricultural employment is seasonal, it affords an off-seasonal labor supply 


which encourages industries that offer dovetailing of employment to create off 
seasonal demands for labor. (4) Agriculturally supported towns and cities usually 
provide the early and frequently the most costly stages of community facilities, such 
as roads, highways, schools, health, and police protection, on which industrialization 
can build. (5) Finally, a highly concentrated agriculture generates the beginnings of 
mass markets around which industrialization can swing. 

A second and equally essential outside force leading to industrialization is the 


ability of the region to innovate. The industrialization of a region popularly con 
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notes the establishment of competitive industries. It is believed that the region should 
have such a comparative advantage that industries will develop in the face of compe- 
tition with older established firms. This, however, is not the usual pattern of indus- 
trialization. In most instances of regional economic expansion, the newly locating 
industries are new ones, such as was the case with the railroad equipment industry 
in the East, the automobile industry in the Midwest, and the airplane industry in 
the West. As technology changes, new regions, finding it difficult to compete with 
older ones with respect to well-established industries, are frequently quite receptive 
to the attendant innovations. Older regions, dependent upon established industries 
with their conventional patterns of production, subcontracting industries, credit, and 
marketing, tend to become somewhat rigid, and new concepts that do not conform 
with familiar ways may, therefore, be rejected. Attention, therefore, may possibly 
have been diverted in the assessment of economic expansion in the Pacific Northwest. 
The types of industry that are expected to develop may never appear. If industrializa- 
tion occurs, it may well be spearheaded by industries that at present are in experi- 
mental stages. Such industries will grow and develop their own supporting in- 
dustries in the process. What form they will take is impossible to predict. 

Even if the possibility of industrial development based upon essentially new types 
of industry is granted, however, will it not occur with or without river basin develop- 
ment? Cannot innovations emerge which are independent of electric power as well 
as of the existence of supporting industries? When well-established modes of analysis 
are forsaken and reliance placed on speculation, anything is possible. No resources 
are so indispensable to development that development cannot possibly occur without 
them. Experience teaches us, however, to be cautious about economic projections. 
Arnold Toynbee warns that although the greater the challenge, the greater the re- 
sponse, there are cases where the challenge may be too great.”! 

For several reasons, therefore, river basin development will increase the possibility 
of industrial expansion. In the first place, it usually provides more agricultural land, 
which, as has been seen above, still plays a significant role in economic expansion. 
Second, the greater the amount of resources that are made available, the greater will 
be the probability of economic expansion which directly or indirectly utilizes one or 
more of them as a vital raw material. The fact that abundant electricity led to the 
location of the Hanford and Arco atomic plants in the first instance may lead to the 
‘location in those regions of industries utilizing atomic energy or its by-products. 

In conclusion, it may be stated that except for the economic expansion surrounding 
agriculture, very little is known about the type or the degree of economic expansion 
which will be induced by river basin development and the types of resources made 
available by it. It seems quite certain that industries that require cheap and abundant 
electricity will locate in the region. Beyond that, however, nothing is certain, except 
that the probabilities of industrial growth are enhanced. What effects such probable 
growth will have on the national economy will now be discussed. 


*). Arnoip J. Toynsee, A Stuvy or Hisrory 274 ef seq. (1934). 
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Tue Uriniry or Lconomic Expansion 

In most treatises, it is assumed that economic expansion is advantageous to the 
economy as a whole. Classical economic theory set out to prove, through the law of 
comparative costs, that industry would always become so distributed that trade 
between regions, as between countries, would be to the advantage of all trading areas. 
More commodities would be available than would be the case if trade were restricted, 
and a day’s labor would inevitably exchange for more goods and services. Since, by 
definition, an economy affording its members more goods and services than another 
economy is a better economy, trade must inevitably lead to better economic condi- 
tions or to higher national social value.** 

More recently, however, doubt has been expressed as to the net social gain derived 
from all trade. ‘The argument proceeds that trade between areas leading to the ex- 
change of complementary goods is beneficial, whereas trade between areas leading to 
the exchange of goods that are competitive is not.** Complementary goods are com 
modities whose acquisition increases the utility of goods already possessed. For 
example, the acquisition of gasoline increases the utility of motor cars, the acquisition 
of cheap aluminum increases the utility of all products using aluminum. A com 
petitive commodity, on the other hand, is one that acts as a substitute for another 
and, consequently, lowers the utility of the other commodity. Nylon, for example, 
lowered the utility of silk. The critical question, however, is whether or not the 
utility derived from securing a good substitute for silk was greater than the oss in 
utility of silk itself. If it was, there was a net social gain through the acquisition of 
nylon. The problem may be analyzed more effectively, then, by studying the effect 
of trade on the marginal efficiency of capital, rather than on the utility of the final 
product to consumers. If trade increases the value of capital goods and, conse 


quently, induces greater investment, it is complementary. If, on the other hand, net 


investment decreases, such trade is competitive. 

Without expounding further on their theoretical implications, these concepts may 
be applied to river basin development to determine the extent to which it adds to or 
detracts from the capital value of the national economy. This analysis is important for 
political reasons, for it is obvious that where public investment is required to develop 
river basins, such investment will enlist considerable political support if these develop 
ments will induce a considerable expansion in investments in older established areas; 
if, however, these developments will occasion a decrease in investments in older 
established areas, such investment will arouse much opposition. 

With the exception of power developments, the initial impact of river basin de 

®2 For a complete analysis of the measurement of the benefits of increasing trade, see Jacow Vinnie 
Srupies iN THE THEORY OF INTERNATIONAL TRADE c 9 (1937) 

88See Jacon Viner, THe Customs Union Issur (1950); Smithies, European Unification and the 
Dollar Problem, 64 Q. J. Econ. 159 (1950); Meade, The Remowal of Trade Barriers: the Regional 
Versus the Universal Approach, 18 Economica (n.s.) 184 (1951); Meyer, Complementarity and the 
Lowering of Tariffs, 46 Am. Econ. Rev. 423 (1956) 





220 Law anp ConTEMPURARY PROBLEMS 


velopment is to create competitive rather than complementary trade. Greater pro- 
ductivity of agricultural lands and the development of irrigation projects increase 
the production of food products which enter into national trade in competition with 
producing areas in other regions. The effect will, therefore, be to lower land values 
in these older areas and to decrease the utility of food products already produced 
there. Again, the cheap labor and favorable location of the Tennessee River Valley 
encouraged certain types of industries to move from the older established areas to the 
South, and, here, too, the effect was competitive, rather than complementary. In 
the Pacific Northwest, on the other hand, the development of electroprocess basic 
reduction plants, especially of aluminum, and the failure of metal products in- 
dustries to develop resulted in an increase in investment of considerable magnitude in 
plants using aluminum in the Midwest and the East. Developments of this nature 
are truly complementary, and the East could well encourage future investments of 
this nature, since the immediate effect would be to increase the marginal efficiency 
of eastern capital. 

The longer the period of time which elapses after economic expansion has com- 
menced, however, the greater appears to be the tendency for all trade to become 
complementary. National industries which develop in a new area tend to be comple- 
mentary from the outset; whereas competitive industries, such as agriculture, tend 
more and more to become market-oriented and to supply the needs of the local popu- 
lation. 

Several tentative conclusions, therefore, can be submitted regarding the social 
utility derived from river basin development, as reflected in trade between the newly 
developed region and the nation at large. 

1. The wider the variety of resources made available to private exploitation, the 
greater is the probability that economic expansion will reach advanced stages of 
industrialization and maturity. 

2. Power resources tend to develop industries that are complementary rather than 
competitive to the economy as a whole, but power resources have little ability alone 
to induce economic expansion. 

3. Agricultural developments have relatively strong growth-inducement potential, 
but they tend, in the early stages at least, to lead to competitive trade relationships 
with the rest of the country. 

4. Regions that are in close proximity to highly industrialized areas and to mass 
markets will experience industrialization more rapidly than more remote regions, but 
their industrialization most likely will be competitive in the early stages of economic 
expansion. 

5. Remote reyions will tend to develop more slowly, but the type of economic 


expansion that they will experience will lead to trade that is complementary through 


out, 
6. All regions, regardless of their degree of competitiveness in the early stages of 
trade and economic expansion, will ultimately become complementary.** 


"= Meyer, supra note 33, at 333 








THE SOCIAL CONSEQUENCES OF RIVER BASIN 
DEVELOPMENT 


Cart F. Kraenze.* 


I 


INTRODUCTION 


Why is the United States concerned with river basin development? Does it need 


greater industrial and agricultural production than is potentially in prospect? This 
is hardly the case, except, perhaps, taking an extremely long-range view. Does it face 
difficulty in supplying the necessary livelihood for its anticipated population for the 
next quarter of a century? This, too, is inconceivable. Does it need more urbaniza- 
tion and a greater concentration of its population? This, also, is insupportable, al 
though a case can, perhaps, be made that too many of our cities and too much of our 
urban population are located in too circumscribed a part of the nation for its fullest 
and most balanced over-all development. 

The nation’s concern with river basin development, it is submitted, is rather 
largely socially motivated, stemming from a desire to provide a more equitable and 
favorable economic and social climate for all of its citizens. For, it has been recog 
nized that such development is an effective instrument for the conservation of re 
sources, human and otherwise. It affords the controls needed to keep water, soil, 
and vegetation in place and at a high level of production, so that Americans of 
today and tomorrow will continue to enjoy an increasingly rising standard of living. 
It gives greater assurance of maximum utilization of power, irrigation, and other 
natural resource potential. And, perhaps most significantly, it imports a change in 
social values, emphasizing not only the natural-resource-conservation and individual 
well-being points of view, but also the need for creating a greater, more pervasive 
social responsibility, extending over increasingly larger geographic areas and encom 
passing rural-urban differences and hinterland-metropolitan interdependence. 

River basin development, thus, has been undertaken to bring the productivity of 
some underdeveloped areas in the nation more nearly into line with that of their 
more highly developed neighbors. Owing to the multifaceted character of river basin 
development, it has been possible to arrest progressive deterioration of resources 
e.g., erosion and flooding—and to encourage new economic opportunities—e.g., hydro 
electric power, irrigation agriculture, industrial expansion, new resource utilization, 
and recreation—with the result that income and employment have been increased 


* A.B. 1930, University of North Dakota; M.A. 1932, University of Minnesota; Ph.D, 1935, University 
of Wisconsin. Professor of Rural Sociology, Montana State College Social Science Research Council 
Fellow, Harvard University, 1932-33; Consultant on Rural Credit and Cooperatives in Iran for the 


Near East Foundation, 1954-55 Author, Tue Grear Pains in Transtrion (1955) 
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and stabilized in areas that previously had been underdeveloped or had actually 
retrogressed and become nearly static. This emphasis upon the more balanced de- 
velopment of all the parts of the nation, moreover, has, to some extent, probably 
also arrested the appearance of slum areas, discouraged unnecessary population mi- 
gration with its accompanying problems, and thus further contributed to the total 
welfare of the nation. Again, the major social consequence of this has been a change 
in value judgments, a strengthened belief in man’s ability to manipulate his environ- 
ment to improve his living standard. 

Above all, then, it would appear that river basin development in the United States 
is symbolic of greater social justice, greater opportunity for individual self-develop- 
ment and realization, both economically and socially, everywhere in the nation, but 
particularly in disadvantaged areas. Viewed somewhat differently, river basin de- 
velopment is aimed at curbing the exploitation of one area by another and at in- 
troducing a greater measure of economic and social, as well as political, democracy 
than now prevails in the nation. 

In order fully to appreciate the social role of river basin development, it is neces- 
sary to understand that the United States has become a highly urbanized, commercial- 
industrial society. This means that a few metropolitan centers tend to dominate 
and appropriate other urban centers and all the land, resources, and population of 
the nation. Bogue has demonstrated that there are only sixty-seven such metropolitan 
centers of dominance in the United States and that this is simply part of a historical 
evolutionary process in the course of which an ever-larger hinterland is tied to the 
center.' Gras, too, recognized this process;? and McKenzie described it in great 
detail. Bogue, however, has refined the idea more specifically by showing that 


not all large cities are metropolitan in character, in the sense that they dominate, and 


that some larger centers are as subservient to the dominant city as many smaller 


communities and the purely rural or agricultural resource areas.* 

The social significance of this phenomenon is that the dominance of metropolitan 
centers over the hinterland area is largely a one-way, metropolitan-to-hinterland, com- 
munication avenue and that it has been a random, accidental, unplanned process, 
one that has come to encompass increasingly more territory, people, and other larger 
centers. In this process, there has been an expansion of metropolitan influence and 
activity beyond local city, county, and even state borders and an appropriation of 


*Don J. Bocur, Tue Srrocrure of THE Merropotiran Communiry, A Srupy oF DOMINANCE AND 
SupoRDINANCE especially 16 ef seq. (1950). 

*Gras traced the relation of the hinterland to the center through the following stages: (1) the col- 
lection economy, (2) the cultural nomadic economy, (3) the settled village economy, (4) the town econo- 
my, and (5) the metropolitan economy. Although each stage has increasingly released man from de 
pendence upon the local economy, it has made him progressively more dependent upon an ever-widening 
area. N. S. B. Gras, AN INTRODUCTION TO Economic Hisrory (1922). 

*McKenzie, applying the ecological approach to urban phenomena, described the specialization and 
interdependence of cities and the interrelationship of their parts into an integrated whole and ascribed 
to this complex the idea of a supercommunit R. D. McKenzit, Tat Merropotiran ComMMUNITY 
(1943). 

*Boour, op. at. supra note 1, especially cc. 2-0 
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resources and people, all without benefit of democratic participation on the part of 
the residents of the hinterland. For, other than metropolitan-area planning districts 
and interstate compacts, there is now no truly democratic political device whereby the 
residents of the hinterland, and even large segments of the metropolitan residents, can 
participate in the decision-making that would make of such an area a community, 
or at least a cohesive political unit. This failing is a serious affront to democratic 
institutions and to the spirit of democracy itself. 

Whatever else the need in the United States, therefore, a compelling task for the 
future is the curbing of this exploitation of the hinterland by the metropolitan 
center. This requires the introduction of a mechanism for insuring the demo- 
cratic participation in decision-making by all the people, whether they live in or 
near the center or in the far hinterland of the metropolitan areas that comprise 


the total urbanized, commercial-industrial society of the nation.® And basin 


development, because of its success in the Tennessee River Valley and because of 


the absence of other satisfactory models, is the pattern that is generally proposed in 
the United States for the initiation and the fulfillment of this task. 
Before evaluation of river basin development in this context is attempted, how- 


ever, the following classification of social consequences is indicated: 


1. those involving people as individuals and in group relationships on a more-or 
less local level; and 

2. those involving a larger area of interaction, the ever-widening area of econornic 
and social intercourse beyond the boundaries of traditional local government, the 


more nearly regional level. 


And two specific types of situations that must be analyzed, with respect to these 


social consequences, are: 
1. those wherein the river basins have within or close to their confines existing 
metropolitan centers, including metropolitan centers of dominance, such as the 


Tennessee River Valley;® and 
2. those wherein the river basins do not have within or close to their confines 


existing metropolitan centers, including metropolitan centers of dominance, such as 


the Missouri River Valley.’ 
It is the purpose of this paper to show, by focusing on the Tennessee and Missouri 


*See R. E. Dickinson, Crry Recions AND REGIONALISM especially 3, 4, 6, 105-07, 245-46, 249-54, 
and c. 9 (1947). See also Howaro W. Opum ann H. E. Moort, AMERICAN REGIONALISM especially 4-5, 
9-13, 143-50 (1938); Davidson, Political Economy of Regionalism, 6 Am. Rev. 410, 430-42 (1946); 
Brocard, Regional Economy and Economic Regionalism, 162 ANNALS Ki (1932); Davidson, Political 
Regionalism and Administrative Regionalism, 207 1d. at 138% (1940). 

*A study of the metropolitan facts and the location of basins would indicate that other river valleys 
most like that of the Tennessee are: the Ohio; the Potomac; the Alabama-Coosa; the Connecticut; the 
Central Valley of California; the St. Lawrence; the Mississippi, as a whole or segmented into the upper 
and the lower; and certain others. For more extensive details, see 2 Parsiprnr’s Waren Resources 
Pottcy Comm'n, Rerorr (1950). 

7A study of the metropolitan facts and the location of basins would indicate that other river valleys 
most like that of the Missouri are: the Rio Grande; the Arkansas; the Red River of the South; the Brazos; 
the Columbia; the Colorado; and certain others. For more extensive details, see ibid. 
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River Valley situations, that the nature and the magnitude of the social consequences 
of river basin development necessarily depend on the peculiar context in which the 
development transpires. From this, there follows the corollary that where river 
basins have no metropolitan centers within or close to their confines, their develop- 
ment will not necessarily result in increased social justice and democratic participa- 
tion—it may, indeed, exacerbate existing patterns of exploitation—unless accompanied 
by true regionalism.” Such, in fact, may also be true of situations in which the river 
basins have metropolitan centers within or close to their confines;* but failure to 
achieve social justice and democratic participation there would be attributable to 
reasons other than the absence of an indigenous metropolitan influence. 


II 


Tue Tennessee River VaLiey 

The TVA has become world-renowned as a model of integrated and coordinated 
development on a river basin level. Greater economic opportunity and social justice 
have come to the residents of the Tennessee River Valley with the initiation of 
the program;'® and the advances have not been confined to material spheres alone, 
but have extended as well to leadership development, community enrichment, and 
intercommunity and interagency cooperation.” 

Actually, the development of the Tennessee River Valley has occurred on three 
geographic levels and demonstrates how ramifications from a center of activity may 
encompass adjacent areas. First, there is the valley proper, containing three and 


one-half million people, spread out over 40,g10 square miles, resulting in an average 


density of eighty-five persons per square mile, as compared with an average density of 


fifty-one persons per square mile for the entire nation. Next, there is an area twice 
as large, containing six million persons, served by TVA-generated electricity, dis- 
tributed through municipally-owned or rural cooperative systems and some large 


"By regionalism, the writer does not mean metropolitan planning areas, nor interstate compacts or 
interagency committee organizations, nor a valley-authority type of region, but rather a distinctly new 
type of social organization through which the people of areas larger than a state, or portions of several 
wa city and the surrounding rural area can participate democratically, politically and financially, 


states, « 
It is not provincialism, nor is it the separatism of the past. It stresses 


in the necessary area development 
cooperation among the several political units in the region and between the regions. It does not need 
boundaries, except for general identification, but it requires a central organization for the area involved 
where decisions can be made, the execution of which can be assigned to the existing county, state, town, 
and city politcal units. For a more detailed analysis of this concept of regionalism, see Cart F. 
Kraenzer, Tue Grear PLAins In TRANSITION cc. 25 and 26 (1955). 

* This qualification is introduced because the writer feels that, eventually, river basin development will 
prove madequate to the task of introducing and maintaining social justice and democracy in metropolitan 
hinterland relations even in the small basins which already have indigenous metropolitan centers 
For a time, of course, river basin development alone may relieve the tensions, but here, too, the new 
device of regionalism must inevitably prevail 

For an exhaustive enumeration of the more tangible accomplishments of TVA—engincering, in 
dustrial, and economic—see “Progress in the Tennessee Valley (1933-52),"" Hearings before the Subcom 
mittee to Study Civil Works of the House Commitee on Public Works, 82 Cong., 2d Sess. (1952) 

"™ This is symbolized by the titles of revealing books by two well-known former TVA board chair 
men. Daviv E. Lintentraar, TVA, Democracy on THE Marcu (1944); Gorvon R. Crape, Tee TVA, 
AN Approach to THE Divitopmenr or a Recion (1955) ; 
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industrial users. The third area includes all of the seven states—Tennessee, Alabama, 
North Carolina, Virginia, Georgia, Kentucky, and Mississippi—which, by virtue of 
having all or part of their territory within the drainage basin of the Tennessee River, 
have felt the impact of its development in varied degree." 

Within this last-mentioned seven-state area are to be found twenty-six of the na- 
tion’s 168 standard metropolitan areas, as defined by the Census,'* with an aggregate 
population of about six and one-half million. This would indicate that these metro- 
politan centers are among the smaller ones in the nation; yet, certain other large 
metropolitan centers are nearby. Nine of the sixty-seven metropolitan centers of 
dominance, as defined by Bogue, are within the basin states.’ Three of them, all in 
Tennessee, are within the basin proper—Chattanooga and Knoxville on the Tennes- 
see River itself, and Nashville on a tributary, the Cumberland River; the other six 
are Louisville, Kentucky, Atlanta, Georgia, Birmingham, Alabama, Richmond, Vir- 
ginia, Charlotte, North Carolina, and Memphis, Tennesseee. In addition, such other 
cities as Cincinnati, Ohio, and Evansville, Indiana, are not without influence in the 
Tennessee River Valley area. The basin, therefore, has had ready access to metro 
politan forces and resources in aid of its development. 

Most significantly, however, the Tennessee River Valley is located in the humid 
part of the nation, and it is this basic resource and climatological fact, along with ur- 
banization, industrialization, and metropolitanism, that forms the dominant core of 
the spirit of economic and social development in the United States.’ 

The items enumerated in Table I describe the kinds of social consequence that 
appear to have accompanied basin development in the Tennessee River Valley and, 
to a varying degree, in the several states in which the influence of this development has 
been felt. A more detailed description of each item would be cumbersome at this 
point and can, moreover, readily be obtained elsewhere in the literature. But from 
even this cursory catalogue, it is clear that expansion of economic and social opportu 
nities has ranged from improved initiative and choices for individuals, through 
awakened local community action of all degrees, to functional cooperation among 
states and between state and federal agencies. Nor can there be any doubt that the 
resultant social change has been extensive, as is readily apparent from the details of 
the case-history analyses of situations for persons, communities, institutions, towns, 
and agencies in the area. There have been pro and con views on many issues raised, of 
course, but compromise solutions have generally been achieved, owing to an in 
creased measure of cooperation among groups and interests that would otherwise 
have conflicted or functioned in isolation. There have also been problems that have 
flowed from this closer association of people, such as is being evinced by the present 
antidesegregation struggle in Clinton, Tennessee. All this was to have been expected. 


19 See James Danir, ReGion Burpine 13 (1955) 

182 U. S. Bureau or THe Census, Dep'r or Commerce, Census or PoruLarion: 1950 a 3:6 a 
27-31, and Table 27, id. at 1-72-1-73 (1953). 

** Bocur, op. cit. supra note 1, at 16-17. 

** For a fundamental contrast between this humid, forest-land situation, on the one hand, and the semi 
arid, treeless Great Plains, on the other hand, see Wavryk Prescorr Wess, THe Grear PLains (1931). 
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Tapie I—Area or Action INvotvinc Soctat Consequences IN Wuicn Basin 
DevELOPMENT IN THE TENNESSEE River VALLEY Has Mape A SIGNIFICANT CoNTRIBUTION® 


1. For the individual, increased opportunities for advancement in educational, occupa- 
tional, living standards, and social participation matters, including the extension of such 
opportunities to all economic levels, regardless of race (1.¢., including Negroes). 

2. To actually motivate individuals and groups, an enhanced psychology of optimism, 
with reasonable assurance that these things would come to pass. 

3. To assist individuals and groups, the development of leadership on a local level, 
such as extension agents, agency workers, teachers, farmers, and businessmen on all levels. 
This was done by involving these people in the actual participation of the program, with 
a training program for leadership development, if necessary. 

4. For community development, the involvement of local people on a community and 
intercommunity level, with leadership, technical, and financial assistance from outside, if 
necessary. 

5. For institutional development and expansion, the involvement of local agencies and 
institutions, such as the library extension program, the improvement and consolidation of 
schools and churches, the promotion of public health services, and the introduction and 
extension of cooperative enterprises, such as rural electrification associations. 

6. For coordination and cooperation among like and different institutions and agencies, 
the involvement of these into larger-than-traditional areas of operation, including the in- 
volvement of counties across state boundaries. 

7. For town building, the encouragement of businessmen to introduce new businesses 
or extend and improve existing services, even to the extent of giving a new look by face- 
lifting of the main streets. 

8. For pride and self-esteem, a reforestation and beautification program for home- 
steads, town sites, recreation sites, and farm and field appearances. In addition to pro- 
viding new employment, economies, and efficiencies, this built a morale that was supported 
by public consensus and encouraged others to conform. 

g. For better understanding and a larger view, research and planning information car- 
ried on, often with local help and encouragement, resulting in a more effective incorpora- 
tion of this new knowledge into the operations of the program. 


Certain major conclusions concerning the social consequences of basin develop- 
ment seem to be inferrable from the Tennessee River Valley experience: 


1. Improvement of individual welfare, community organization, institutional 
growth and coordination between functions and between areas can come about most 
easily and with greater chances of success when there is help from outside—from out- 
side the individual and from outside the area. 

2. Such outside help is most productive if it is based on knowledge and under- 
standing that research and planning can provide. 

3. This help and knowledge is most productive if it is made available on the 
“grass-roots” level, so that people, communities, and agencies can husband these 
things to themselves as their own. 


* This classification is one drawn up by the writer in an attempt to inventory and summarize the 
kind of sociological phenomena, action, and consequence that occurred in the Tennessee River Valley, 
aot solely because of basin development, but certainly with its encouragement. This classification, 
although distilled from many publications, does not purport to be exhaustive. 
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These are fundamental social-action principles that have been clearly identified and 
recommended for any action program. They have unequivocally been recognized, 
encouraged, and successfully applied by the TVA administration. The end product, 
as social consequences, could, therefore, not help but be constructive and beneficial. 

But there must be a final warning. How much of this success in achieving de- 
sirable social consequences is attributable primarily to river basin development, and 
how much to other factors? As has been indicated, the TVA area does contain 
metropolitan centers and is close to others—spatially, economically, industrially, and 
socially. It always has been, and still is, more nearly a part of the urban-industrial- 
technological complex than of the area that has been dispossessed and discriminated 
against by the metropolitan concentration typical of American society today. It is 
a part of the American interior, behind the first range of mountains, that forms the 
base of an America prepared for war or peace—and so is in a state of optimistic 
expansion. Thus, it is clear that integrated development of the Tennessee River 
Valley, now past the quarter-century mark, transpired in optimal surroundings. 

On the other hand, however, it is also apparent that development of the Tennessee 
River Valley provided much outside leadership and aid to individuals and communi- 
ties in their efforts to achieve a fuller self-realization. Nor can there be doubt that 
the policy aims and leadership of the TVA administration were “socially aware” and 
“democratically” inclined; nor that this leadership deliberately experimented with 
the available tools and knowledge.'® Consequently, although factors other than 
river basin development may have been instrumental in effecting the favorable end 
result, this should not detract from the TVA experiment and the magnitude of its 
contribution in this regard. 

That the TVA’s success in achieving desirable social consequences can be dupli- 
cated in other river basins similarly favored by the presence of the peculiar urban, 
industrial, and technological structure typical of metropolitan dominance and con- 
centration is a highly probable fact. That such consequences will follow in river 
basins that are without or denuded of such urban, industrial, and technological struc- 
ture, however, is still to be determined. The testing ground is likely to be the Missouri 


River basin. 
Ill 


Tue Missourr River VALLEY 


The Missouri River Valley contains 530,000 square miles, thirteen times that of 
the Tennessee River. The longest straight-line distance spanning the basin is 1500 
miles. Much the larger part of it is of arid or semiarid mountain or plains topography 
and climate, and only the eastern part, east of the ninety-eighth meridian, is sub- 
humid or humid, more nearly like the Tennessee River Valley's climatic conditions."" 


2° See generally LILIENTHAL, op. cit. supra note 11; CLAPP, op. cit. supra note 11. 

17 See Missourt Basin Survey Comm'n, Missouri: Lanp anp Warer (1953); Ickes, Missouri River 
Basin, S. Doc. No. 191, 78th Cong., 2d Sess. (1944). See also 2 Presipent’s Warrr Resources Pottcy 
Coma’N, op. cif. supra note 6. 
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Whatever other contrasts may be drawn between the Tennessee and the Missouri 
River Valleys, however, two stand out graphically. The first is the industrial under- 
development and arrest of population growth in the upper Missouri River Valley, 
occasioned by the absence of indigenous urban, industrial, and metropolitan influences, 
which are concentrated rather in the southern and easternmost (and most humid) 
parts of the basin or impinge on the basin from the outside. The second major con- 


trast between the Tennessee and Missouri River Valleys is the lack of adapted insti- 
tutional and cultural traits and patterns in the Missouri River Valley except, perhaps, 
for some of the ways of agriculture. The way of life in the upper Missouri River 
Valley, west of the ninety-eighth meridian, is an insecure one, because it has been 
shaped by a nonobjective, humid-area bias and, accordingly, is not suited to the 


conditions of semiaridity that prevail there.’* Agriculture, in parts of the basin, has 
made certain suitable adaptations, but owing to the lack of urban-metropolitan com- 
plexes that are properly oriented to and might be foci for such development, there 
has been only limited dissemination of even such practices. Furthermore, there has 
been virtually no similar adaptation of the remaining political, financial, business, 
economic, and social institutional structure. And this vitally affects the lives of all the 
residents, the farmers and ranchers included. 

More detailed reference, perhaps, should be made to the lack of metropolitan in- 
fluences in this area. Eighteen of the total of 168 standard metropolitan areas, as 
defined by the Census, are located within the borders of the ten states that are wholly 
or partially drained by the Missouri River system, although only seven of these 
centers are in the basin proper.*® Of these seven, moreover, only one—Denver, 
Colorado—is located in the semiarid portion of the basin, the mountainous south- 
western part; the six others—Sioux Falls, South Dakota, Lincoln and Omaha, Ne- 
braska, Sioux City, Iowa, and Kansas City and St. Joseph, Missouri—are located in 
the humid eastern portion. Thus, all seven of the metropolitan areas in the basin 
proper are located on its periphery. The eleven remaining metropolitan centers in 
the above-mentioned ten-state area—Pueblo, Colorado, Topeka and Wichita, Kansas, 
Davenport (including also Rock Island-Moline, Illinois), Cedar Rapids, Des Moines, 
and Waterloo, lowa, St. Louis and Springfield, Missouri, and Minneapolis (St. Paul) 
and Duluth, Minnesota—are also located chiefly in the humid eastern states. Three 
states—Montana, Wyoming, and North Dakota—have no metropolitan areas at all. 

Of the sixty-seven metropolitan areas of dominance, as defined by Bogue, nine 


’ Three of them are within the basin 


are within the borders of the basin states.” 
proper—Denver, Colorado, Kansas City, Missouri, and Omaha, Nebraska. Denver 
is at the breaking point of transportation over the Rocky Mountains, however, and it 
serves the nation, in a national sense, perhaps even more than it serves the mountain 
area and the Missouri River Valley; thus, it is not a truly indigenous Missouri River 

'’ For a more extended discussion of this feature, with reference to not only the Missour River basin, 
but all of the Great Plains, see KRAENZEL, op. cit. supra note 8. 


** U.S. Bureau or THe Census, loc. cit. supra note 13. 
* Bocur, op. ait. supra note 1, at 16-17. 








SoctaL CONSEQUENCES 229 


Valley city. And the humid-area orientation of Kansas City and Omaha makes of 
them less indigenous cities than is required if they are to function truly in the setting 
of the Missouri River Valley. Much the same can be said of the remaining six metro- 
politan centers outside the basin proper, but within the borders of the basin states— 
as a simple enumeration and visualization of their locations will make clear: St. Louis, 
Missouri, Minneapolis (St. Paul), Minnesota, Des Moines, Iowa, Wichita, Kansas, 
Duluth, Minnesota, and Davenport (Moline and Rock Island, Illinois), lowa. 

It would seem to be clear, therefore, that the Missouri River Valley is largely 
denuded of the urban, industrial, and metropolitan functions that would make it 
vitally competitive with other areas of the nation. Significant also is the fact that 
its existing metropolitan centers, as well as those that impinge on the basin from out 
side, are operating in the context of a humid-area psychology and social value system 
which they project upon a semiarid or arid land. Furthermore, these centers are 
in the shadow of a still larger complex of metropolitanism (Chicago-Philadelphia 
New York City) to which they are necessarily affiliated. 

Coupled with the nonindigenous fact of the metropolitan centers that serve the 
upper Missouri River basin is the already-noted lack of institutional and cultural 
adaptations or lack of suitability of the ways of living that are projected upon the 
upper Missouri River basin population, especially that portion to the west of the 
ninety-cighth meridian. To have successful institutional and cultural adaptations in 
the basin, there must be a reshaping of humid-area patterns to conditions of semi 
aridity, or invention and dissemination of new patterns that are alternatives to the 
imperfect and imported kinds.*! To achieve this, however, it is necessary to undertake 
basic research and to assume a scientific objectivity that would free the mind from 
humid-area bias. It is necessary, also, both to develop resources, facilities, leadership, 


and manpower to aid the process, and to foster an inviting climate of university atmos 


phere and an urban-metropolitan consciousness that would be the focal point for 


tolerance and promotion of such ideas. 

These factors emphasize the need for true regionalism, in the widest sense.”* 
For, in the upper Missouri River Valley, there are obviously not enough resources 
and people to effect its full development, especially without indigenous cities. Other 
basins in the Great Plains are faced with the same problem—among them, the Rio 
Grande, the Brazos River, the Red River of the South, and the Arkansas River. This 
problem, then, broadly becomes one of Great Plains, not merely Missouri River 


*? For example, to have institutional stability in the area, it is necessary to have reserves, accumulated 
in good years, for use in years of no income. This is as true for schools, churches, towns, county and 
state government, business enterprises of all kinds, and all other institutions as for individuals, family living, 
and farm and ranch operating costs. Yet, the humid-area patterns of financing, federal taxation, bank 
ing, price-making forces, etc., do not recognize this fact. Even the present federal program of price 
support and production control for Great Plains wheat farmers violates, to the highest degree possible, this 
essential principle, the need for accumulating reserves for successful living in the area. ‘There are 
numerous other basic adaptations that are also necessary—some already partially instituted, others 
still to be tested, and many yet to be devised, and they, too, must widely be disseminated and ingrained 
into the way of life. 

*® See KRAENZEL, op. cit. supra note 8, cc. 25, 26, and 27. 
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Valley, significance. From this, it follows that basin development of the Missouri 
River may be a proper tool, but only if it is conceived as but one element of a larger 
over-all scheme of regionalism that is Great Plains-wide in scope. Only in this 
context will the social consequences of basin development be fully constructive and 
basically significant in the Missouri River Valley. This requires further elaboration. 

A detailed study of the geography of the Missouri River Valley reveals the fol- 
lowing aspects: The Missouri River originates in a clearly defined geographic region, 
the Rocky Mountains of the northern United States. After it and its major tributaries 
(the Yellowstone River, the Platte River, and others) leave the Rockies, they traverse 
the northern Great Plains, often in a northerly, then in an easterly, and finally in a 
southerly direction. Eventually the Missouri River itself and some of its lower 
tributaries enter into a third region, namely, the subhumid and humid Mississippi 
River Valley to the east.** Measured in terms of the distribution of population, cities, 
newspapers, universities and colleges, and most other processes that affect the lives of 
people, the balance of the scale of values in the Missouri River Valley, too, is tipped 
decidedly downstream, in the humid-area direction. The lower basin, then, east from 
the ninety-eighth meridian, is like a funnel into which the entire upper basin is filtered 
and drained, and with respect to which the upper basin operates in hinterland 


fashion.** 

Although ample factual evidence to support this conclusion can be marshalled, 
only two specific items will be mentioned. The so-called Missouri Compromise of 
1944 stipulated that the waters of the Missouri and its tributaries, west of the ninety- 
eighth meridian, should be used first for irrigation upstream, in the mountain and 
plains area, and secondarily, or later only, for downstream uses—urban and industrial 


water supply and navigation.” Although this scheme was ratified by Congress 
in 1944, in June 1956, the matter, in a related way, was again raised in the form 
of the Barrett bill,?* which was approved by the Subcommittee on Irrigation of the 
Senate Committee on Interior and Insular Affairs.?7_ Whether the Missouri Compro- 
mise of 1944 will withstand the tests of downstream pressure and still be enforced 
is still to be decided. The history of Missouri Compromises in the past, however, has 


not been reassuring. 
Still another inroad—albeit largely unpublicized—has recently been made into 


** See 2 Prestipent’s Warer Resources Pottcy Comm'n, op. cit. supra note 6, at 165. The Missouri 
River basin proper is divided into several subareas—namely, the Rocky Mountains, the Northern Ranching 
Area, the Great Plains, the Black Hills, the Sand Hills, the Flint Hills, the Ozark Highlands, and the 
Lower Missouri Flood Plains. This does not include the areas in the ten states that are not within 
the basin proper. 

** There are some writers, including geographers, who deride the “hinterland” concept. Frequently 
residents of metropolitan centers and larger universities, they have never truly experienced the helplessness 
of the people who function in a hinterland role; or else they are biased against old and established facts 
that are not couched in current scientific language. 

*° Flood Control Act of 1944, 58 Svar. 889, 33 U. S. C. § 7o1-1(b) (1952). See also Missourr 
Basin Survey ComMmM'N, op. cit. supra note 17, at 1§9, 198. 

29S. 863, 84th Cong., 2d Sess. (1956) 

*7S. Rep. No. 2587, 84th Cong., 2d Sess. (1956). See also Western Water News, June 1956, pp. 4, 
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the principle of the Missouri Compromise of 1944. The years 1953-54 were dry ones 
in the upper Mississippi River Valley—so dry that the streamflow level could not keep 
the salt waters of the Gulf of Mexico from threatening the water supply of New 
Orleans. To remedy this situation, the Army Engineers lowered the storage water 
level in Fort Peck Reservoir in Montana from seventeen and one-half million acre-feet 
to five or six million acre-feet, or by about seventy per cent. This accumulation of 
water in Fort Peck Reservoir had been intended to fill a large part of Garrison Res- 
ervoir in central North Dakota, following its completion. Now, with a drought in 
prospect in the northern Great Plains and Rockies, irrigation water is at a minimum— 
because of pressure from downstream interests, not on the Missouri River, but at the 
mouth of the Mississippi River.”* 

But the issue is not even that simple. The upper Missouri River Valley is the 
hinterland of the so-called Twin Cities, Minneapolis and St. Paul, Minnesota, gen- 
erally described as “the Northwest.” It is the major revenue area for a number of 
railroads, among them the Great Northern, the Milwaukee, the Northern Pacific, the 
Burlington, and, to some extent, the Union Pacific—all leading into the Twin Cities 
and/or Chicago. Navigation on the Missouri River, as a facet of multipurpose river 
basin development, would reroute some of the payload to Kansas City and St. Louis, 
Missouri, and ocean-wise. So there is rivalry not only in the Missouri River Valley, 
but outside it, between metropolitan centers in the humid area for tribute from the 
upper basin. This affects some of the major economic and institutional complexes 
of the economy, among them wholesaling, financing, newspaper circulation, market- 
ing, interest-taking, market manipulation, price-making and fixing, convention gath- 
ering, and governmental agency and service headquarters. 

What has been said of the Missouri River Valley is equally true of the remaining 
Great Plains rivers, different in degree only—the Rio Grande, the Brazos River, the 
Red River of the South, and the Arkansas River. They all rise in the mountains, 
traverse the semiarid Great Plains, and empty into the humid-area portions of the 
states involved or into adjacent humid-area states. Thus, in Texas, a major struggle 
can be witnessed between the semiarid or arid and the more humid parts of that 
state for scarce water that is insufficient for the agricultural and the urban-industrial 
development that has flourished there in recent years.”” In some instances, interna- 
tional aspects are also involved—with Mexico, in the case of the Rio Grande; with 
Canada, in the case of the Red River of the North and the Belly River, a subsidiary 
of the Milk River which empties into the Missouri River. 

And the western tier of Great Plains states—Montana, Wyoming, and Colorado 
particularly—are likewise drawn downstream, all the way to the Pacific, where the 
larger urban and industrial complexes in the Columbia River and the Colorado River 
basins are located. The downstream pull in these basins is gigantic, as is evidenced 


28 See Will Water Become Scarce? (an interview with Lt. Gen. Samuel D. Sturgis, Jr., Chief of 


Engineers, United States Army), U. S$. News & World Report, April 27, 1956, p. 85. 
*° For the details of this conflict, see Wavrer Prescorr Wess, More Warer ror Texas (1954) 
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by overappropriation all along the Colorado River*® and the proposed diversion of 
some of the waters of the Columbia River southward, all the way to California." 
The situation on the Colorado River has been further intensified by the construction 
of the Thompson tunnel in the Colorado Rockies to divert some of the water flowing 
westward into the Great Plains for irrigation and for urban use.** Here, too, are 
international complications. ‘The prospects are real that a great industrial and urban 
expansion in British Columbia will indicate the hoarding and diversion of the 
headwaters of the Columbia River before it enters the United States. Such waters, at 


the Canadian source, could readily be diverted into the Fraser River, with great 


benefit to Canada, 

Without delving further into the details of the industrial, economic, political, 
legal, and governmental aspects involved, it thus becomes apparent that river basin 
development could easily result in further exploitation of the people and resources of 
the upper Missouri River Valley by the existing urban-industrial complexes that 


have their foci in the lower basin or outside the area: and this is also the case 


with the other Great Plains rivers.’ Empire building of an earlier period, accom- 


plished by personal power and the strength of the boss on the job, has today become 
empire building of a more subtle type, with the aid of legal advice, public funds, 
manipulation of public opinion, and the help of the federal government. Where 
once Jim Hill built on his own, the government-business partnership deal in hydro- 


electric development now has recruited the taxpayers of the nation as shareholders in 


4 


a venture to build private gains and power on a still larger scale.** Instead of hydro- 


electric development, hospital and medical care insurance might have been cited;*® 


or flood control and navigation, as practiced by the Army Engineers, might have been 


used to illustrate the point.*° And in the guise of national goals and objectives un 


®° See 2 Presipent’s Warer Resources Pottcy Comm'n, op. cit. supra note 6, at 355-56, 359, 361, 
388-93, 395-96, 460-62 

"1 Id. at 142 2 Id. at 166, 184, 186, 201, 442, 445. 

**'The skeptic needs only to review the off-shore oil controversy after World War II, in which the 
“states’ rights” issue was the blind for appropriauon of the oil of the southern Great Plains by international 
business concerns. For more detailed discussion of the earlier part of this maneuver, see A. G. Mezerix, 
THe Pursurr or PLenry especially c. 5 (1950). The citizenry of the more isolated northern Great 
Plains, with its newly discovered oil prospects in Montana and the Dakotas, had not even become aware 
of its potential before they lost control of this resource. This story has yet to be written, and the records 
for it will not easily be found. Nor is the pattern greatly different for electric power and certain 
other resources of the Missouri River Valley. 

** The struggle as to whether there shall be public or private power development at Hell's Canyon 
on the Snake River in the Columbia River basin is the more dramatic aspect of the larger struggle that 
is taking place in all the basins of the West, including that of the Missouri River, and in the basins of 
the East, as evidenced by the Dixon-Yates affair 

** Speaking of hospital and medical care insurance, it is obvious that most such private plans, 
limited to state-wide coverage as a rule, do not have sufficient enrolment and finances to accumulate the 
necessary reserves that are essential for building a financially sound program that can weather several 
years of low income induced by drought combined with other hazards common in the Missouri River 
basin and the Great Plains generally. No way has been worked out to protect the long-time contributor 
who suddenly finds himself without income to pay his premiums, his taxes, his operating costs, and his 
family living costs in such poor years, A federal subsidy to such programs is not facing the realities 
of the situation in the Missouri River basin and the Great Plains proper. 

**See Arruur Maass, Muppy Warers: THe Army ENGINEERS AND THE Nation's Rivers (1951). 
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suited to Missouri River Valley conditions, dryland ranching and farming are caused 
to meet head-on with irrigation farming, to make the contrast between humid-area 
and semiarid ways of life even more striking than ever.*” 

The solution to this dilemma lies in an appreciation of the fact that river basin de- 
velopment is but one of many techniques that may be employed to unite the people 
and resources of a region so that they may work out their destiny in cooperation with 
the other regions of the nation and with the aid of the nation itself. As a means to 
this end, river basin development would have one fundamental advantage: as a rule, 
river systems traverse or touch upon several regions, and their development, thys, 
would force upon people and interests, whether private or public, the recognition 
that some population-resource development can take place only on a regional level 
and by virtue of cooperation between several regions. River basin development, thus, 
would become a strategic tool for implementing cooperation between several regions. 
This is, perhaps, its strongest point.*” 

In further support of regionalism as the ultimate solution of the problems of the 
upper Missouri River Valley and the Great Plains as a whole, several other considera- 
tions should be kept in mind. For one thing, the states—especially Montana, Wy- 
oming, Colorado, and New Mexico—now pulled in at least two directions by strong 
basin development, need to find a basis of unity. This is also true of the eastern 
tier of Missouri River Valley states—North and South Dakota, Nebraska, and Kansas 
—which are pulled Missouri River basin-ward for some of their interests and humid 
area-ward for other of their interests. So, too, with Oklahoma and Texas. It would 


appear that regionalism, conjoined with river basin development, would be best suited 


to assist in creating this necessary unity. Then, basin development could do its more 
limited job, regardless of the region the river system traverses. 

The Missouri River Valley and the Great Plains, moreover, are generally in- 
habited by residents who think, and act, and live as minorities. This is because of 
lack of adequate transportation and communication within the area and because of 
lack of region-centered solutions of the basic difficulties in the area. This failing is 
compounded by the torn-apart allegiance of the residents to various centers and 
interests outside the region. These minority-group attitudes and modes of behavior 
are, in a measure, the expression of people who cannot resolve their problem situations 
and see little prospect of doing so. Their frustrations find release in striking out at 


other people and situations, at random, or in withdrawal behavior.” Basin develop- 


*7'The arid regions of the nation (the Rocky Mountain and Intermountain West) have an oasis type 
of settlement. Agricultural people live in irrigated areas and use the surrounding land in conjunction 
with the irrigated base. But in the semiarid Great Plains, people live all over the land, including the 
dryland. Relatively speaking, irrigation development is insignificant in size and scope. Hence, irrigated 
farmers live next to areas where dryland farmers and ranchers live, and except where there is purposeful 
integration between dryland farming and ranching, on the one hand, and irrigation, on the other hand, 
there is a decided contrast between these two types of settlement. An increase in irrigation can only 
emphasize this contrast and distinction and the misunderstandings and problems that flow therefrom. 

®® See KRAENZEL, Op. cif. supra note 8, cc. 26 and 27. 

*° For an analysis of this feature with respect to the Great Plains, see id., ce. 17-20. Not only 
nationality and racial groups comprise these minorities; farmers, ranchers, businessmen, laborers, profes- 
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ment alone offers little prospect of remedying this minority-group psychology in the 
upper Missouri River Valley. In fact, the likelihood is that this characteristic will 
become more intensified as the people and interests of the different areas in the 
basin consequently come into more frequent and intimate contact, and as the differ- 
ences between unintegrated dryland, on the one hand, and irrigation development, 
on the other, become more pronounced by virtue of this closer relationship. Only in 
the context of regionalism, with its attendant increased opportunity for effective par- 
ticipation in policy-making matters, can river basin development assist in resolving 
this minority-group conflict in the region. 

Nor will basin development, without the aid of true regionalism, avoid the in- 
creased social cost of space in much of the upper Missouri River Valley that stems 
from the great distances and scattered habitation and the growing loss of population 
in many areas of the basin“? This problem cannot be met except with increased 
subsidy or by postponing services; and the latter alternative usually results in higher 
rehabilitation and relief costs at a later date. Accompanying this phenomenon of the 
increased social cost of space is the fact that the fewer residents who remain may have 
higher individual and personal incomes, but these higher incomes cannot necessarily 
support the basic institutions under conditions of overly sparse population, Associ 


ated also are other social facts, such as a psychology of resources exploitation, a 


philosophy of temporary residence, an excessive population mobility and loss, a gen 


eral underdevelopment of the community,*' and fewer social opportunities, so that 
people find it more difficult to achieve well-rounded experiences for effective leader- 
ship and personality development.‘* There is little that river basin development 
alone can do to resolve or mitigate these problems. 

Finally, the inadequacy of river basin development as a solution of the problems 
of the Missouri River Valley is exacerbated by the unguided and uncoordinated 
nature of the existing program. ‘The Inter-Agency Committee has no power to 


integrate the efforts of separate agencies;** it is not an official committee with author- 


4 


ity truly to represent the residents of the area;** and it has no way of working 


with these residents. It has been said that “few local people have ever appeared 


on the committee’s program, and an examination or the minutes indicates no local 


sional people, management groups, and others, too, band together and exhibit behavior that bears the 
stamp of a minority-group psychology of a basic and debilitating order. The Indian minority, which 1s 
sizable in the upper Missouri River basin, is extensively exploited by the other minorities of the basin, 
and such exploitation varies in intensity with the struggle for the advantages heralded by basin develop 
ment. See id. at 72-90, 238-42. But, except for its more extreme aspects, the Indian minority role 
is not fundamentally different from that of the other minority groups in the basin, For a more detailed 
analysis of the Indian problem in the basin development of the Missouri River, see Frances Cusuman 
AND Gorpon McGrecor, Harnessinc tHe Bic Muppy (194%). 

*’ See KRAENZEL, Op. cif. supra note 8%, at 201-06 

** See Cant F. Kraknzer, Monrana’s Poputarion CHANGE, 1920 ‘TO 1950 (1956), which contains 
data not only for Montana, but for states adjacent to it, 

4 See, e.g., FRANK ALEXANDER AND Cart FP. KRAENZEL, SociAL ORGANIZATION oF Sweet Grass 
County, MONTANA (1953) 

** See Missour: Basin Survey ComMM'N, op. cit. supra note 17, at 85-86. 


** Thid. 
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group or person has made protest before the Inter-Agency since June 1950.”** 

It is apparent, then, that there has not been the coordination among governmental 
units in the Missouri River Valley that there has been in the Tennessee River Valley. 
There has been neither the devoted leadership of a Lilienthal or a Clapp and others 
to make democracy work from the grass-roots level, nor the help from the outside 
to make communities grow—help in the form of guidance, leadership encouragement, 
organizational integration and coordination into larger areas of interaction, town- 
building for permanent living, research, and information-gathering and dissemination 
for the solution of local problems. And, above all, there has not been the develop- 
ment of a similar psychology of optimism and growth for individuals and groups in 


the region. 
IV 


CONCLUSION 


A major hypothesis of this paper has been that the concentration of population in 
metropolitan areas that are also the foci of our peculiar urbanized, commercial- 
industrial economy has been increasing, and this has been accompanied by a reaching 
out for more and more hinterland area. The task ahead, accordingly, is to perfect 
and introduce the necessary organization that will make of both the center of dom- 
inance and the hinterland area a unit of democratic participation, thus injecting into 
their government an element of greater social justice. 

Such a scheme of organization, itself a social consequence of no small significance, 
is associated with other social consequences which, in the Tennessee River Valley, 
have been, in considerable measure, the result of basin development under an en- 
lightened administration. The Tennessee River Valley, however, is a small basin 
David E. Lilienthal described it as sufficiently small so that the benefits of the TVA 
program could reach all the people in like democratic fashion.“ And there were 
other favorable conditions: the basin has several indigenous metropolitan centers 
of dominance; it has easy access to the entire urbanized, commercial-industrial com- 
plex of the East; and it is blessed with high and seasonably favorable precipitation 
all of which constitute the ethos of the culture of the nation. From this, it is clear 
that basin development in the Tennessee River Valley, involving financial contribu 
tions from the nation as a whole, could not help but produce socially beneficial conse 
quences of considerable proportions, 

In the larger western basins, however, such as that of the Missouri River, where 
the milieu is considerably different, the same social consequences have not followed 
upon developmental activity. These basins are considerably larger than that of the 


Tennessee River and contain a greater diversity of resources and social phenomena. 


They also have fewer indigenous metropolitan centers of dominance, and those that do 


** Id. at 86. 
** He states that, in his opinion, the Tennessee River basin is as large as any basin or regional 


! to such 


program should be in order to maintain the grass-roots-like and democratic spirit that is basi 


development LiILteENTHAL, OP. cit. supra note 11, at 154 
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exist tend to be located on the periphery or even outside of the basins proper, where 
they serve national and international interests, rather than those of the basin or the 
region. Furthermore, in the West, there is a need for basic institutional adaptations to 
the facts of semiaridity and aridity—adaptations for which there is now little toler- 
ance in the ethos of the national culture. Such adaptations on all levels of living, 
including industry and business, financing and management, public agency and 
governmental operations, school and church organization, town-building and com- 
munity organization, as well as agriculture, must have a focus in the area concerned 
and must have the functional dynamics that metropolitan centers of dominance can 
offer. 

It is the conclusion of this writer that river basin development, alone, even op- 
timally administered, is unequal to this challenge in the West. These are rather the 
tasks of true regionalism—not regionalism with hard and fast lines, like state and 
local government, but regionalism that is boundaryless and that emanates from 
indigenous metropolitan centers of dominance. This regionalism must serve as a 
form of social organization to foster democratic participation between the hinterland 
area and indigenous metropolitan centers of dominance; and it must proceed simul- 
taneously with, if not before, river basin development. Thus only can river basin 


development be properly channeled and the existing hinterland be saved from still 


further exploitation by the urbanized, commercial-industrial complex that now has its 
roots in nonindigenous metropolitan centers of dominance. 

River basin development, in basins that traverse several regions, then, is primarily 
that institutional device by which the seeds of interregional cooperation can be 
planted and nurtured. This is the distinctive contribution of significant social conse- 
quence that river basin development can make to the West; and this may eventually 
be its role in the smaller eastern basins, too, after it is found necessary to recruit 
regionalism to bring social justice to hinterland-metropolitan relationships there as 


well. 





THE EVALUATION OF RIVER BASIN 
DEVELOPMENT 


Huserr Marsuari* 


I 


INTRODUCTION 
Governments, like private citizens, are faced with the problem of apportioning 
scarce resources among almost insatiable and competing demands. ‘This fact has 


led students of government finance to advance the principle of “maximum social 


advantage,” which holds that since resources are limited, they must be allocated 
among alternative ends in such a way as to yield maximum satisfaction to the mem- 
bers of society. Actually, the principle requires that decision-makers seek answers 
to two questions in connection with each expenditure proposal. First, it must be 
asked whether the social benefit derived from a governmental expenditure is greater 
or less than the aggregate personal benefit which the taxpayers would have derived 
from the private use of these funds. If greater, according to the principle, the gov- 
ernment expenditure is justified; if less, it is not warranted. And second, assuming 
an expenditure is to be made, it must be asked whether the social advantage is 
greater if the money is spent on activity A or on activity B. Thus, the principle 
requires not only the comparison of alternative expenditures, but a decision as to 
whether any public expenditure is warranted in light of the sacrifices that taxpayers 
will be asked to make. 

This consideration of alternative uses of limited resources constitutes the heart of 
the budget process. No doubt, budget-makers at lower echelons of the bureaucracy 
are not particularly aware of the weighing and evaluating which form a part of theit 
jobs; these processes are done almost subconsciously where policies are well estab 
lished and the sums involved are small. But budget-makers high in the departments 
or close to the President and in Congress are very much aware of their role when 
they compare the relative merits of competing proposals, especially when the pro 
grams are large and the stakes are high. In making their decisions, budget-makers 
are invariably influenced by a variety of factors. The official’s own conception of the 
public welfare may lead him to favor one use over another; yet, his bias may be modi 
fied by what he knows the President or Congress or interest groups may insist upon. 


Thus, the final decision is the product of diverse values and pressures so complex 


* A.B. 1947, Antioch College; Ph.D. 1950, University of North Carolina Assistant Professor of 
Political Science, Stanford University. Formerly member of the Program Staff (later Technical Review 
Staff), Office of the Secretary, United States Department of the Interior. Author, Pustic ADMINISTRATION 
or Fioripa’s Natrurat Resources (1953), SCIENCE AND STATE GoverRNMENT IN CaLtivorNia (1955) 
Contributor to political science periodicals. 
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in their interrelations that no person may be entirely certain why a particular decision 
was made, 

Because of the importance and complexity of the decision-making process, of 
which budgeting is an example, students of the behavioral sciences have devoted 
increasing attention to it in recent years. Students of government have, in particular, 
been concerned with increasing the rationality of the budget process, in the sense of 
maximizing the extent to which budget choices are made explicitly and deliberately. 
In this effort, public administration has sought to develop organizational arrangements 
and administrative procedures which facilitate the clear formulation and comparison 
of alternatives; and economics has sought to provide methods of analysis which 
reveal with increasing clarity the comparative utility of alternative expenditures. 

Perhaps the most important contribution of the economists has been to focus 
attention on the fact that it is not profitable to discuss in the aggregate whether schools, 
for example, are “more important” than roads, The question that rather needs to be 
asked is whether the return will be greater from an incremental investment in schools 
or an equal investment in roads. If one million dollars is available, in which function 
should it be invested? The answer is found by looking at the marginal social bene- 
fit yielded by each of the functions. This is the concept which lies at the heart of 
marginal analysis as it is used by economists. 

So stated, the problem of budgeting takes on a deceptive simplicity. Budget- 
makers may attempt broad appraisals and independent judgments, but character- 
istically they find that not one, but numerous values need to be maximized and 
that these values more often than not conflict. Especially is this true of river basin 
development, where short and long-range goals and the competing demands of flood 
control, navigation, irrigation, and power development make conflict inevitable. But 
this is by no means the only problem. The comparison of utilities is made all the 


more difficult by the fact that value judgments cannot ordinarily be given quantitative 


expression and, in any event, cannot be compared with one another in terms of a 
common unit of value. Were it possible to reduce a variety of conflicting goals to 


a common unit of value, it would be possible, of course, to rank alternatives accord- 


ing to their comparative utility. But the depressing fact is that neither the Benthamite 
calculus nor any other system sufficiently lends itself to quantification to eliminate the 
need for intuition or other subjective mental processes. 

Despite these qualifications, considerable progress has been made in recent years 
in the elaboration of forms of economic analysis which, when properly used, provide 
decision-makers with a quantified appraisal of the relative merits of alternative water 
development projects. While the misuse of economic analysis has been common 
in appraising these projects, it seems fair to say that the true goal of budgeting—the 
rational comparison of alternatives—is clearly capable of being achieved in the water 
development field. 

Of the three agencies which construct river basin projects and employ economic 
analysis in their evaluation, the Army Corps of Engineers is the oldest. Although 
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the Corps’ origins go back to the Revolutionary War, it was not asked to undertake 
civil functions until 1824, when Congress directed the Engineers to clear a navigable 
channel down the Ohio and Mississippi Rivers. This was the beginning of the 
Corps’s function as “engineering consultants and contractors for the Congress.” For 
nearly a century, the Corps was confined to navigation improvements, although flood 
control was often a by-product of its undertakings. Beginning in 1917, however, 
Congress permitted the Corps to construct certain flood works on the Mississippi and 
Sacramento Rivers, and in the Flood Control Act of 1936,' it recognized flood 
damage as a matter of national concern and authorized the Corps to construct flood 
works of all kinds, including reservoirs, throughout the country. Since power was 
recognized as a by-product of reservoir construction, the Engineers were, in fact, thus 
permitted to enter the business of multiple-purpose river basin development. ‘The 
Corps is well known, of course, for the pork-barrel legislation which authorizes its 
projects, for its close ties with local and national organizations which effectively 
support its program in Congress, and for its ability to circumvent presidential con- 
trol” 

The Bureau of Reclamation, established by the Reclamation Act of 1902," is the 
agency primarily responsible for the construction of public irrigation projects in the 
seventeen western states. Created as a logical extension of the homestead concept 
into the semiarid and arid West, the reclamation program has always been committed 
to the task of creating family-sized farms, which are visualized as supporting, in turn, 
numerous small but thriving urban communities. ‘The social idealism of the reclama 
tion program has been buttressed by the acreage and antispeculation provisions of 
various reclamation laws and by provisions of other laws which give preference 


in the sale of power to public and cooperatively-owned distribution systems.’ The 


social policies of the reclamation program have been both an advantage and a dis 


advantage to the Bureau in the struggle among competing agencies. The Bureau has 
won friends among liberal and idealistic groups, but the restrictive nature of the 
legislation under which it operates has made it comparatively difficult for large 
landowners to secure windfall gains or for project beneficiaries to escspe an obliga 
tion to repay at least part of the capital costs of irrigation projects. All things con 
sidered, therefore, the Bureau has not had as good public relations as has the Corps, 
and its program has never been as generously supported in Congress. 

The Flood Control Act of 1936 assigned to the Department of Agriculture re 
sponsibility for watershed management designed to prevent flood damage. ‘The 
Department was not immediately geared to the implementation of such a program, 
apart from its ongoing responsibilities for soil conservation, and World War II super 


149 Star. 1570, 33 U.S.C. §7o1a (1952). 


* See generally, Arruur Maass, Muppy Warers: THe Army Enointers ano THe Nation's Rivers 
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° 32 Srar. 348, 43 U.S.C. §391 (1952) 

* See, ¢g., 58 Srat. 890 (1944), 16 U.S.C, §825s (1952) 
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vened before the program could be initiated. Hence, it was not until 1946 that Con- 
gress actually appropriated the first funds for watershed control. In the decade which 
has followed, Agriculture’s program has shown no sign of rivaling in size those of the 
Corps and the Bureau. The Department of Agriculture has had no well-organized 
constituency to support its flood-control work, and the nature of its task lacks the 
dramatic quality of harnessing whole rivers with giant multiple-purpose dams. Then, 
too, the Corps and the Bureau have done what they could to secure congressional 
restrictions of one sort or another on the watershed program. Although Agriculture’s 
program has remained comparatively small, its plans are big, and if support can be 


developed, its program may rival in size those of its two competitors. 


II 
E.conoMic EVALUATION 

Because of the limitations of funds and the fact that projects in all parts of the 
country have their enthusiastic supporters, it has been necessary for Congress and the 
construction agencies to develop criteria for evaluating water development projects. 
[wo general tests—financial feasibility and benefit-cost analysis—have been devised. 
When conservatively used, both provide decision-makers with quantitative informa- 
tion which makes it possible to rank projects in the order of their contribution to 
the general welfare, at least to the extent that this can be measured by tangible 
utilities and disutilities. The rank order is a rough one and must be qualified by our 
inability to quantify certain intangible factors (extramarket values) which may make 
projects more or less desirable; but these tests, when properly used, are capable of 
providing at least a rough guide to decision-makers. 

The test of financial feasibility has been applied over the years only to irrigation 
projects. The Reclamation Act of 1g02 provided that water users on federal irriga- 
tion projects must contract to repay the capital costs of these projects, without interest, 
over a period of ten years. The interest subsidy was widely regarded as justified be- 
cause of the national interest in the social objectives of the program; and in any 
event, it was a smaller subsidy than that provided for navigation and later for 
flood-control projects, which do not require repayment of capital costs. When the 
first settlers proved unable to meet the repayment requirements, Congress extended 
the period to twenty years in the Reclamation Extension Act of 1914,° then to forty 
years in the Omnibus Adjustment Act of 1926,° and finally to fifty years in the 
Reclamation Project Act of 1939.’ Thus, although the period has gradually length- 
ened, the test has remained one of the ability of the settlers to reimburse the federal 


government for its investment in the project. Repayment ability, in surn, has been 


regarded as a measure of the worthwhileness of the project, since it reflects project 
costs, the availability of water, the fertility of the soil, and other factors which have 
a bearing on the comparative utility of projects. 


®38 Srar. 686. ° 44 Svar. 636, 43 U.S.C. §423e (1952). 
. 53 Srar. 1187, 43 U.S.C. $485 (1952). This act continued the forty-year repayment period but pro- 


vided for an initial ten-year development period during which no payment is required. 
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While any project meeting the test of financial feasibility might be authorized, 
the expectation was—and no doubt the practice has been—that the Bureau would 
seek authorization to construct those projects first which would “pay out” in the 
least number of years. In this sense, then, the test of financial feasibility provides a 
rank order of projects. In practice, of course, political and other factors have played 
an important role in determining the order in which projects are constructed, but this 
fact does not vitiate the statement that calculations of financial feasibility can provide 
decision-makers with valuable information which has the effect of sharpening alterna 
tives and providing a more rational basis for reaching conclusions. 

Benefit-cost analysis is perhaps a better test of the worthwhileness of a project, 
since it can be used to measure a wider range of factors than does financial feasibility. 
The use of benefit-cost analysis grew out of section 1 of the Flood Control Act of 


1936, which provided that:* 


the Federal Government should improve or participate in the improvement of 
navigable waters or their tributaries, including watersheds thereof, for flood-control pur 
poses if the benefits to whomsoever the y may accrue are in excess of the estimated costs, and 


if the lives and social security of people are otherwise adversely affected. 


Although the act applied specifically only to the Corps of Engineers and the 
Department of Agriculture, the Bureau of Reclamation found it expedient to join 
with the other agencies in efforts to elaborate a system of project evaluation which 
would meet the act’s requirements. Benefit-cost analysis was the result.* In this 
form of economic evaluation, two categories of benefits and costs are recognized: 
(1) tangible benefits and costs, which are susceptible of measurement in monetary 
terms; and (2) intangible benefits and costs (extramarket values), which cannot be 
converted to monetary equivalents. Almost necessarily, this form of evaluation places 
greater emphasis upon tangible benefits and costs, although the intangibles are not 


necessarily ignored, Customarily, tangible benefits and costs are reduced to dollar 


equivalents and expressed as a ratio of benefits to costs. If this ratio is in excess of 


unity, it is generally considered that the project is economically justified. Intangibles 
are compared qualitatively in prose form and, on the whole, play a rather unim 
portant role, at least in a formal sense, in project justification. 

In the calculation of benefit-cost ratios, economists recognize two types of tangible 


benefits and costs—primary (direct) and secondary (indirect). Primary benefits 


* 49 Stat. 1570, 33 U.S.C. §701a (1952). 

* A considerable literature has developed on this subject in the last few years. See SuscOMMITTER ON 
BENEFITS AND Costs oF THE FeperaL InteR-AGENcY River Basin Commirree, Prorosep Practices ror 
Economic ANALYsis OF River Basin Projects (1950); NATIONAL Warer Poricy Pane or THE ENGINEERS 
Jonr Councit, PrincipLes or a Sounp Warer Poticy (1951); House Committee on Public Works, 
Economic Evaluation of Federal Water Resource Development Projects, 82d Cong., 2d Sess. (1952); 
Clarenbach, Reliability of Estimates of Agricultural Damages from Floods, and Curran, Evaluation of 
Federal Navigation Projects, in 3 U. S. COMM'N ON ORGANIZATION OF THE EXECUTIVE BRANCH OP THE 
GoveRNMENT, WaTeR Resources AND Power 1275, 1317 (1955) (second Hoover Commission Report); 
Wantrup, Benefit-Cost Analysis and Public Resource Development, 47 J. Farm. Econ. 676 (1955); and 
Orro Ecxsrein, Benerirs aNp Cosrs: Srupies iN THY Economics oF Pustic Works Evacuation (un- 
published doctoral dissertation in Harvard University Library 1955). 
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and costs are those that arise directly and immediately from the projects. Primary 
benefits include reduction of flood damage, increases in net income resulting from 
the higher use of property made possible by flood control, increases in net income 
from lands benefited by watershed treatment measures or rendered more productive 
by irrigation, savings in transportation costs resulting from navigation projects, 
and the value of power from a hydroelectric project. Primary costs include the 
actual cost of constructing the project, its operation and maintenance, losses in state 
and local tax revenues, and the abandonment of economically useful structures, such 
as locks and bridges. 

Secondary benefits have been defined as “the values added over and above the 
value of the immediate products or services of the project as a result of activities 
stemming from or induced by the project.”'® Those values “stemming from” a 
project are usually thought of as accruing from the processing of the products of a 
project, such as the milling, transportation, and baking of wheat produced on an 
irrigation project. Thus, the value of bread over and above the value of its wheat 
content would be a secondary benefit. Values “induced by” a project include the 
increase in economic activity resulting from expenditures by the producers of the 
immediate products of a project. These would include the increased income of local 
businesses that serve the project area. Secondary costs comprise the costs of further 
processing the immediate products or services of the project and the costs incurred 
by local businessmen in meeting the increased demand for goods and services in the 
project area. As a matter of convenience, it is customary to speak of met secondary 
benefits, which are equal to secondary benefits less secondary costs. 

To the uninitiated, the calculation of a benefit-cost ratio may seem a fairly simple 


matter. But economists are not entirely agreed as to either the principles or the details 


of practice; and the agencies, driven by competitive and political pressures to find 


favorable ratios, have been unable to agree on what constitutes a benefit, how its 
monetary value should be determined, what amortization period should be used 
for structures, what interest rates should be considered applicable in financing, and 
whether or not net secondary benefits may legitimately be counted during periods of 
full employment. For more than a decade, the agencies, primarily through the Fed- 
eral Inter-Agency River Basin Committee and its successors, have wrestled with these 
issues without reaching agreement. In 1952, Circular No. A-47, issued by the Bureau 
of the Budget, imposed a degree of uniformity of method on the agencies but left 
a number of questions unsettled, including the problem of secondary benefits. 

Despite the complexities and unsettled problems of benefit-cost analysis, however, 
its ultimate objective should be kept in mind. This, in the words of the Subcommit- 
tee on Benefits and Costs, is to' 

_ ascertain the extent to which the use of economic resources such as the land, labor, and 
materials necessary for a project is more or less effective than would be the case if the 
project were not undertaken. 


*’ SUBCOMMITTEE ON BENEFITS AND Costs, op. cit. supra note g, at 9 "Id. at 5. 





EvALUATION 243 


When properly used, it should result in a rank order of projects based gn their 
relative efficiency in the use of economic resources. Benefit-cost analysis is, thus, 
a major aid to budgeting, in the sense that it facilitates the comparison of alternatives 
and creates an environment in which choices can be made explicitly and deliberately. 
Potentially, at least, it has much to contribute to a science of rational social choice. 


Ill 


RECLAMATION REPAYMENT 
AND THE Test OF FINANCIAL FeAsiBILITY 

As we have seen, the early settlers on federal irrigation projects were unable to 
meet their repayment obligations in the periods of time specified in law. Accordingly, 
the repayment period was extended from ten years in 1902, to twenty years in 1914, 
to forty years in 1926, and finally to fifty years in 1939. Despite these extensions in 
general law, it has frequently been necessary for Congress (1) to make non- 
reimbursable a portion of the construction costs of some projects, (2) to write off 
construction charges the settlers are unable to repay, and (3) to extend the repayment 
period beyond the fitty-year standard set in the Reclamation Project Act of 1939. 
The sums involved in the first two categories are difficult to determine from bureau 
figures but are not large in terms of the total program. Settlers on a majority of the 
projects which have been in existence for some time, however, have, at one time or 
another, been unable to meet their repayment obligations, and Congress has found 
it necessary to extend the repayment period. Such action has the effect of increasing 
the subsidy to irrigation, since the federal government must continue to pay interest 
on the unpaid balance. Over a fifty-year period, at three per cent interest, the interest 
subsidy borne by the Government is approximately equal to the construction costs. 
When the repayment period is extended beyond fifty years, the subsidy becomes pro 
portionately greater. 

Because of the way in which reclamation repayment figures are published, it is 
difficult to determine precisely the repayment histories of many projects.'* However, 
Joss has made a study of the repayment record of twenty-seven projects which had re- 
ceived water by 1918.'* His study carried these projects through 1938. Of the 


projects he analyzed, five have been abandoned as having no hope of paying out and 
as likely to represent a continuing loss to the Government. Of the remaining projects, 
four will require more than 250 years to pay out, five will require between 125 and 
250 years, six will require seventy-five to 125 years, and the remaining seven projects 


will pay out in less than seventy-five years, based on their repayment experience be 
tween 1918 and 1938. 

More recently, a study by the Subcommittee on Irrigation and Reclamation of the 
House Committee on Interior and Insular Affairs revealed that in the five years 
between 1947 and 1952, repayment contracts of eighteen projects were amended to 


2? See U.S. Bureau or RECLAMATION, Dep'r or THE INTERIOR, REPAYMENT Histories AND Payout 


SCHEDULES—1952 (1953) 
™ Joss, Repayment Experience on Federal Reclamation Projects, 27 J. Farm Econ. 153 (1945) 
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extend the total length of the repayment period.’* Six of these projects will now 


require periods in excess of 100 years to pay out. Two additional projects will not 


return capital costs to the Government within their useful lives. One of these would 
require 32% years to pay out, if the project works were to last that long. The remain- 
ing ten projects are expected to pay out in from fifty to ninety-nine years. 

Since the Bureau had constructed only seventy-one projects by 1952, and since a 
number of these were, at that time, of such recent origin that repayment obligations 
had not fallen due, the conclusion seems inescapable that the test of financial feasi- 
bility is not serving its purpose. In actual fact, most of the projects with repayment 
histories of ten years or longer have needed some form of deferment or relief from 
repayment obligations.’® 

Despite the failure of reclamation projects to pay out as expected, the program 
has numerous supporters in and out of Congress, many of whom use economic argu 
ments of dubious validity in defense of the program. Thus, the point is often made 
that nearly all projects are current in their repayment obligations. But such state- 
ments conveniently ignore the fact that delinquencies are periodically funded and, 
through an amendatory contract, result in an extension of the repayment period. 
The depressing fact rather is that in terms of their original contracts, most of the 
projects with a substantial repayment history are not current in their repayment obli- 
gations. 

The defenders of the program also lay much stress on the argument that capital 
costs are repaid to the Government. While this is more or less true in fact, the great 
care with which these same advocates avoid any mention of the size of the interest 
subsidy—now more than fifty per cent of project costs—leads one to believe that they 
are less than candid with their audiences. However, it should be kept in mind that 
repayment on the part of irrigation beneficiaries is considerably greater than that of 
the beneficiaries of navigation and flood-control projects, the capital costs of which 
are borne almost wholly by the federal government. But despite this reservation, it 
seems clear that the test of financial feasibility serves more as window-dressing for the 


program than as a real test which proposed projects are expected to meet. No 


** Subcommittee on Irrigation and Reclamation of the House Committee on Interior and Insular 
Affairs, Construction Costs and Repayment on Federal Reclamation Projects, 82d Cong., 2d Sess. (1952). 
*® Many of the projects completed in recent years or still under construction have brighter repayment 
prospects, This is because the capital costs of these irrigation projects, through devices such as the “‘in- 


‘ 


terest component” and the “basin account”—will be repaid from the “surplus” revenues of hydroelectric 
projects. The Upper Colorado River Storage Project is a good example of a project made financially 
feasible only because power consumers will repay a substantial portion of the irrigation costs. Roy Huff- 
man, in his Irrigation Development and Public Water Policy (1953), at p. 174, says: “Obviously, the 
basin account would discriminate in favor of irrigation development in river basins with great hydro- 
electric power resources, Specifically, it would make possible in one river basin (such as the Columbia) 
the development of irrigated lands which were inferior to lands in another river basin where the lesser 
power resources did not provide sufficient subsidy. Rather than aiding the expansion of public irriga- 
tion development throughout the West, the basin account system might tend to limit it to regions possessing 
great quantities of hydroelectric power.” It can be argued, on the other hand, however, that the power 
subsidy to irrigation is a means of securing repayment aid from the secondary beneficiaries of irrigation 
projects. Nevertheless, we might be better off to pass up the hopelessly inefficient irrigation projects 
and concentrate on straightforward power projects, with or without flood storage. 
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doubt, it also serves a useful function as a means of comparing alternative projects, 
since the inflation of expectations has no harmful effect provided the degree of op- 
timism does not vary among projects. But as a measure of whether a project should 
be constructed or the money be allowed to remain in private hands, the test does little 
more than throw a cloak of respectability around the program. If the projects are 
justified by a comparison of benefits and costs, then the test of financial feasibility 
might well be abandoned. Or if the public interest in irrigation justified public as- 
sumption of the interest charges for more than fifty years (resulting in a subsidy 
in excess of fifty per cent of the total cost of the project), Congress might appropri- 
ately change the standard to provide for a longer repayment period. But Congress 
has never been willing to do this, and one is led to conclude that the program receives 
its backing more from the political strength of its supporters than from any wide 


spread feeling that its contribution to the public interest justifies a repayment period 


in excess of fifty years. 
IV 
Benerit-Cost ANAtysis: Irs Usk anp AbBuse 


The second form of economic evaluation, benefit-cost analysis, is used by all three 
construction agencies. In this respect, it is unlike the test of financial feasibility, 
which is used only by the Bureau of Reclamation. As indicated above, economists 
are by no means in complete agreement on the details of benefit-cost methodology. 
But operationally useful definitions and approximations make it an effective tool of 
economic evaluation when properly employed. Unfortunately, its actual use by con 
struction agencies raises grave doubts as to the reliability of the ratios that are cal- 
culated for the use of decision-makers. In this regard, two matters must be con 
sidered. ‘The first concerns the legitimacy of counting secondary benefits, and the 
second has to do with the overestimation of primary benefits. 

It will be recalled that secondary benefits are defined as the values added over 
and above the value of the immediate products or services of the project as a result 
of activities stemming from or induced by the project. These secondary benefits arise 
from the increase in economic activity accruing from the processing of the products 
of a project and the expenditures of the primary beneficiaries of the project. Second 
ary benefits, however, should be net of the costs incurred in secondary activities and 
should also be net of any surpluses in secondary activities that would be expected from 
other uses of project resources. In economic evaluation, the agencies have agreed 
to assume an expanding economy and the prevalence of relatively high levels of 
resource employment (1¢., full employment). These assumptions have generally 
been consistent with the facts during the years in which benefit-cost analysis has 
been employed. Under these conditions, it must be assumed that alternative oppor 
tunities exist for the use of project resources and that these uses would produce 
secondary benefits. From a national standpoint, it can be argued that the secondary 
benefits of one project are approximately equal in value to the secondary benefits 
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that would arise if project resources were used in an alternative investment else- 
where, whether public or private. Therefore, on the assumption that the resources 
would be used elsewhere, there would be no net secondary benefits attributable to a 
project. Or, to word it somewhat differently, from a national standpoint, secondary 
benefits are approximately offset by secondary costs, if the latter include foregone 
opportunities to reap secondary benefits from public or private investments in other 
localities. 

Two additional points, however, remain to be made. The first is that economists 
are generally agreed that water development projects have important net secondary 
benefits during periods of unemployment. Under depression conditions, alternative 
private investments would not necessarily be made, and, hence, there is no basis for 
insisting that the secondary benefits of a public project be reduced by the amount of 
secondary benefits that would accrue from a marginal alternative investment else- 
where. 

The second point which needs to be made is that the analysis of secondary benefits 


presented above reflects a national point of view. Net secondary benefits, even in 


periods of full employment, do exist for regions and localities. If, for some reason, 


policy-makers wish to alter the pattern of income among regions, among industrial 


or occupational groups, or among individuals, the counting of at least certain types 
of secondary benefits becomes legitimate. Projects of this sort may not increase the 
real national income, but they can achieve a variety of social objectives. Needless to 
say, explicit statements of social objectives of this sort are seldom forthcoming from 
policy-makers, and in their absence, except under circumstances of unemployment, 
the counting of secondary benefits does not seem justified. 

Of the three agencies under consideration here, only the Bureau of Reclamation 
counts secondary benefits in such a way that they play an important role in securing 
favorable benefit-cost ratios. The other agencies either do not compute them or 
ordinarily do so in such a limited way that their methods are not subject to criticism. 
The differences between the agencies on this matter lie at the heart of most of their 
disagreements on benefit-cost analysis. Although the Bureau has consistently stood 
alone in the secondary benefits debates of the Federal Inter-Agency River Basin 
Committee, its position is clearly dictated by the fact that most irrigation projects 
depend upon the counting of “secondaries” for favorable ratios. Indeed, in the 
justification of many projects, the Bureau depends more heavily upon secondary 
than upon primary benefits. 

The agencies’ disagreements are reflected in the report of the Subcommittee on 
Benefits and Costs and, at one time, were referred to a Panel of Consultants by the 
Bureau of Reclamation.’® In 1952, the dispute over secondary benefits was reviewed 
by a congressional committee (commonly known as the Jones Subcommittee), which 
made the following comments :"7 


' Panet ov CONSULTANTS ON SECONDARY OR INDIRECT BreNnerirs or Warer-Use Proyecrs, Report To 
Micnare W. Straus, Commissioner, Bureau or RECLAMATION (1952). 
*T House Committee on Public Works, supra note g, at 51. 
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Some of the effort to place monetary values on indirect [secondary] benefits is nothing 
short of ludicrous. It is time to stop using money and manpower on these refinements that 


serve only an expedient, self-deception. .. . 

It is the view of the subcommittee that even though those devising these computations 
may not realize their vulnerability, the higher authorities of the agencies who knowingly 
approve the use of such dubious factors seem to be deliberately participating in an attempt 
to mislead themselves if not the Congress and the public at large. The use of such 
hypothecated benefits in a computation would tend to create doubt in the validity of the 


entire presentation of the agency. 


More recently, Professor Wantrup, who has devoted as much time as anyone 
to studying the economic evaluation of water development projects, supported the 
Subcommittee when he wrote: “When one tries to draw conclusions from this 
analysis of secondary benefits and costs, one is forced to suggest that all classes of 
secondary net benefits be dropped from consideration. . . .”"" 

Although the counting of secondary benefits is frowned upon by most of the 
agencies and most economists, this fact has not restrained the Bureau's supporters 
from using a popular variation of the secondary benefits thesis, perhaps best described 
as the “pebble-in-the-pond” argument. According to this argument, irrigation projects 
are justified because of their far-reaching economic effects, which, like the ripples 
caused by throwing a pebble in a pond, spread out in concentric circles far beyond 
the immediate project area. This thesis was well stated by Senator Watkins in 
1955, when he argued that the Upper Colorado River Storage Project was justified 
because “it will provide a great increase in homes, jobs, national income tax, and 
individual contentment, as well as provide a second line of civil and military defense 
for the nation as a whole.”'® What the Bureau’s friends forget is that another pebble 
thrown into another pond would quite probably create just as many “secondary” 
and “intangible” ripples. 

Although the Corps of Engineers and the Department of Agriculture have taken 
a pious position with regard to secondary benefits, recent evidence seems to suggest 
that these agencies have devised less conspicuous means of accomplishing the same 
end. This evidence leads to a consideration of our second major problem—namely, 


the apparent overestimation of primary benefits. The opportunities for this kind of 
maneuver become apparent when one reflects upon the kinds of estimates and 


projections which necessarily are incorporated into benefit-cost ratios. Such factors 
as crop yields, cost of production, and prices of agricultural products which would be 
produced on lands in proposed irrigation, flood-control, and watershed projects are, 
of course, not present facts, and estimates of these quantities are notoriously subject 
to wide margins of error. Much the same can be said of estimates of the kinds and 
quantities of materials which would be transported by water as a result of the con 
struction of a navigation project. On the physical side, also, hydrologic science has 
not provided firm answers for many fundamentally important questions concerning 


** Wantrup, supra note g, at 688 
1°N. Y. Times, March 29, 1955, p. 17, col. 2. 
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the behavior of water on and in the soil and in underground and surface reservoirs 
and streams. More or less informed guesses must be resorted to, for both physical 
and economic “data.” This means that the door is open for various kinds of fudging, 
sometimes buried deep in bulky volumes of survey reports or in agency files. 

In light of these obvious temptations, it is surprising that no central staff agency 
of the federal government has ever investigated the soundness of the actual field esti- 
mates of the benefits which find their way into benefit-cost ratios. The National 
Resources Planning Board might have undertaken this funcffon, but it was abolished 
by Congress in 1943. It is a logical responsibility of the Bureau of the Budget, but 
insufficient staff or perhaps the political repercussions of such a move may have made 
it seem unwise. Why Congress has never seen fit to investigate the accuracy of 
benefit-cost calculations is perhaps more apparent. In any event, it remained for the 
second Hoover Commission’s Task Force on Water Resources and Power to under- 
take such an inquiry. 

An element of major significance in the evaluation of flood-control projects 
is the estimation of agricultural damages from floods. Many projects are “justi- 
fied” by the Corps of Engineers and the Soil Conservation Service (Department of 
Agriculture) largely on the basis of claimed reductions of flood damage to agriculture 
and an associated land enhancement which results from the higher economic use 
to which land is put when protected from floods. Hence, the Task Force inquiry, 
conducted by Professor Fred A. Clarenbach, was directed principally to securing 
an answer to the question: “Are the estimates of agricultural flood damage and 
of land enhancement from flood reduction [made by the two agencies| reasonable 
and dependable?”*® ‘The methodology of the inquiry involved an examination 


of the work-sheets of the two agencies and interviews with agricultural economists, 


independent appraisers, bankers, farmers, and others who are intimately acquainted 


with the productivity and value of agricultural land in a small number of basins 
in Kansas, Oklahoma, and ‘Texas on which the agencies had recently completed 
calculations of benefit-cost ratios. 

One area investigated comprised that reach of the Verdigris River, from the 
Toronto Dam site downstream to the upper limit of the Neodesha Reservoir, in 
southeastern Kansas. The area of cultivated land in the reach was reported by 
the Corps as 10,430 acres, valued at an average of $94 per acre. The Corps claims 
many benefits arising from construction of the Toronto Dam, but perhaps the most 
easily verified were direct crop damages and other direct damages to agriculture 
(including supplies, stock and equipment, land, and improvements) which the 
Corps claims will be averted if floods are checked by construction of the dam. 
Corps data, based on 1949 prices, indicate that in “flood free years” the “net earn- 
ing power” per acre of cultivated land is $8.28. For the same area, the Corps estimated 
average annual crop damages due to floods of $6.87 per cultivated acre. Other 
estimated annual (noncrop) losses to agriculture came to $0.97 per cultivated acre, 


* Clarenbach, supra note 9, at 127% The analysis which follows is taken entirely from this report. 
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making a total average annual loss of $7.84 per acre. If these corps figures are 
accurate, these flood losses leave a residual net return to cultivated land of only 
$0.44 per acre. At a capitalization rate of five per cet, this annual return of $0.44 
would justify a land value of only $9 per acre. Iscvertheless, actual land values, as 
noted, are approximately $94 per acre. 

The most reasonable explanation for the evident inconsistency in the Corps’s 
appraisal results would seem to be that direct flood damages were significantly 
overestimated, Clarenbach’s interviews with farmers, professional hydrologists, 
and agricultural economists seemed to indicate that “the Corps does not take ade- 
quate account of what some informants considered were important net beneficial 
effects of some floods in improving moisture and soil conditions.”*! Some farmers 
stated candidly that they did not get a good crop unless their lowlands were in- 
undated during the spring. 

Clarenbach also investigated the work of the Soil Conservation Service above 
Lavon Reservoir on the East Fork of the Trinity River in northwest Texas. In this 
area, the SCS is engaged in a program of installing runoff and waterflow retarda- 
tion structures and soil-erosion prevention measures. On the basis of 14,343 acres 
subject to flooding, the SCS estimates an average annual direct damage to crops 
and pasture of $34.98 per acre. Yet the net residual return to flood-free bottom 
land averages only about $18 per acre per year, after the deduction of production 
costs, taxes, and incidental maintenance charges. What the SCS is saying is that 


the farmers in this area annually lose more from flood damages than their land can 
produce even in a flood-free year! This is simply not believable. As Clarenbach 


says: “Though farmers are not perfect economic calculators, neither are they eco 
nomic imbeciles.”** 

The analyses summarized above deal only with estimates of direct flood dam- 
ages to crops and pasture. Both the Corps and SCS claim additional large bene- 
fits for indirect damages and for land enhancement. Clarenbach found these esti- 
mated benefits subject to equal or greater inflation. Hence, it is clear why Claren- 
bach refers to the economic evaluations now conducted by the agencies as a “con 
siderable accumulation of absurdities,"** why the Jones Subcommittee holds that 
benefit-cost analysis serves “only an expedient self-deception,”** and why Wantrup 
—more given to scholarly understatement—says that “benefit-cost analysis can be 


and has been distorted and abused.”*° 

The misuse to which benefit-cost analysis has been put must now be regarded 
as a matter of common knowledge among decision-makers high in the depart 
ments, in the Executive Office of the President, and in Congress.2° Not only has 
28 ld. at 1298 


1 71d. at 1283. 29 Id. at 1290. 
** House Committee on Public Works, supra note g, at 


51 
2° Wantrup, supra note g, at 676 
7° The examples cited in the foregoing paragraphs deal with the overestimation of flood-control benefits 


For analyses of navigation projects, see Curran, supra note 9, and Missour: Basin Survey Comm'n, 


Missourt: Lanp anp Warer (1953). While the Corps of Engineers claimed $11,795,000 annually as 
benefits from erosion control along the Missouri, the Missouri Basin Survey Commission estimated these 
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the corruption of economic evaluation been noted by scholars, but the bureaucratic 


struggles of the great construction agencies have led to a series of reciprocal in- 
dictments which have laid the record open for all who care to look. Yet, the 


political pressures are such that serious interest in the reform of economic evalua- 


tion 1s conspicuous for its absence. 

As presently used, benefit-cost analysis constitutes a clear and present danger 
because of the great influence which favorable ratios carry. In a culture such as 
ours, influenced as it is by the semantics of a market economy, it becomes near 
heresy to oppose an investment which, we are assured, will yield a sizable return. 
The idea of investment and return, neatly packaged in the form of a ratio in- 
corporating only factors having a market value, has such a powerful command 
over the imagination that one can only credit the agencies with a master stroke in 
their adoption of this technique for the justification and defense of their programs. 
Again, as with the test of financial feasibility, there is little correspondence be 
tween what men know and what they say. Although many congressmen and cer- 
tainly most agency decision-makers are aware of the debasement of benefit-cost 
analysis, the survey reports are full of them, and in their speeches, congressmen 
assure their colleagues that the nation cannot afford to forego the opportunity to 
make investments which will yield an excess of returns. 

Another problem created by the heavy dependence upon benefit-cost analysis 
is the subordination of intangible benefits and costs in economic evaluation. 
These, it will be recalled, are benefits and costs which are not readily reduced to 
monetary equivalents. Often they are referred to as extramarket values. By what 
ever name they are called, they are real and often of yreat significance; and nearly 
all economists agree that they should be considered in’ project evaluation. —In- 
cluded among the intangibles are scenic and recreational values (including wild 
life), the saving of human life through flood control, strengthening the national 
security, and the encouragement of a more widely-dispersed industry. The im 
portance of these values will be appraised quite differently by different individuals, 
but that does not lessen their significance nor warrant their being ignored in project 
The usual suggestion is that these values be outlined and evaluated 


evaluation. 
in prose form. Yet, experience shows that agencies are unwilling to recommend 
projects with unfavorable ratios, even when a strong case can be made for them 
on the basis of intangible benefits. Perhaps this dilemma need never arise, be 
cause of the ease with which favorable ratios can be manufactured. But it seems 
partly, at least, to be a product of our dependence upon the symbols of the business 
world, and to this extent, the emphasis which the agencies and Congress place 


upon benefit-cost ratios detracts from the consideration which important extra 


market values might otherwise receive. 


Annual savings due to the navigation project the Corps estimated at $6,699,000, while the 


at $964,000 
For the navigation project as a whole, the Corps calculated 


Commission estimated them at $2,050,000. 
a benefit-cost ratio of 1.9 to 1; the Commission arrived at a ratio of 0.8 to 1. 





[VALUATION 
V 
EXTRAMARKET VALUES: CLOAK FOR SELF-INTEREST? 


It is a characteristic of politics that self-interest often masquerades in the form 
of lofty principle, for only in this fashion can it achieve the widespread public 
support which it needs. Thus, Locke took pen in hand after the Glorious Revo- 
lution to provide a theoretical defense for what had taken place, and the American 
Revolution was ably justified by Paine, Jefferson, and others using arguments 
which perhaps had comparatively little to do with the real issues of the controversy. 
Much the same can be said of many arguments offered in justification of river 
basin projects. 

Clearly, many supporters of water development projects come to their position 
because of the important intangible public benefits provided by such projects. The 
preservation of lives through flood control and the enhancement of scenic and 
recreational values are perhaps the most unchallengable of these. But other 
justifications ~ e set forth which inevitably lead the observer to wonder how sin 
cerely they are offered and to what extent they are used to cloak objectives of 
more immediate self-interest. This concern becomes all the more important when 
one realizes the huge stake which contractors, navigation interests, shippers, land 
owners, and others have in the enormous subsidies provided through water de- 
velopment projects. In this part, we shall examine some of the arguments which 
have been most powerful in mobilizing support behind these programs. Because 
of the writer’s familiarity with the reclamation program, most of the illustrations 
are drawn from it. Equally good examples, however, could be drawn from flood 
control, navigation, power, and watershed-control programs. 

Perhaps the most powerful force operating in support of the reclamation pro 
gram has been a consistent interest on the part of our people in development of 
the West. For many, this nation has had a “manifest destiny” first to push back 
the frontier and then populate and develop the West. This has been America’s 
challenge, and one generation after another has had its imagination captured by 
the romance of subjecting western lands and water to human control. From 
Horace Greeley’s “Go West, Young Man” to the recent Davy Crockett craze, 
America’s fascination with the West has remained undiminished. 

Much of the interest in irrigation in the West has been stimulated by outright 
promoters. One of the most influential of these was William E. Smythe, who wrote 
The Conquest of Artd America (1899), which included chapters entitled “Great 
ness by Continental Conquest,” “The Better Half of the United States,” “The 
Blessing of Aridity,” and “The Miracle of Irrigation.” From Smythe’s day to 


present times, the West has had its advocates. Thus, Clarence Davis, while Under 


Secretary of the Department of the Interior, told an audience :*7 


27 Speech before the Idaho State Reclamation Association, Idaho Falls, Idaho, April 25, 1955. Interior 


Department News Release, April 25, 1955. 
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It is a great program to which the Bureau of Reclamation was originally dedicated— 
the development of the land and water resources of the West. We should revise our think- 
ing. We should look at those things which are of fundamental importance. We should 
strive to build the West. 


The logical conclusion to much of this kind of promotional argument is the 
doctrine that the West has a right to be developed, even though alternative invest- 
ments elsewhere would add more to the real national income. This is the official 
position of the Department of the Interior. Writing in criticism of a Bureau of 
the Budget directive which provided that projects should be evaluated, in part, 
on the relative economy of alternative means available on a national basis for meet- 
ing the needs to be met by the project, Ralph Tudor, while Acting Secretary of 
the Interior, said :** 

The Reclamation program is basically a Western States land and water resource develop- 
ment program. ... In an Interior report there is no occasion for comparing the relative 
merits of a proposed Federal irrigation development with some other reclamation poss 
bilities, such as draining of swamp lands. The basic test should be: (1) whether a pro- 
posed development is needed and is favorable from an economic standpoint; and (2) its 
relationship to a balanced over-all national program. With respect to test (2), State and 
regional needs . . . may outweigh considerations resulting from strict economic evaluation 
on a national basis. This element of balanced development . .. may be disregarded if 


emphasis is placed on nation-wide competition of alternatives. 


Thus, we have the view that “balanced development” requires that regions 
be developed more or less equally, or on some other “fair” basis, even though 
alternative investments in other regions—perhaps already more highly developed 

might contribute more to the real national income. Promoters and those with 
vested interests to defend are not always alone in this point of view. The growth 
of regionalism as a concept and as an aid to analysis in economics, sociology, 
geography, and political science has perhaps caused some scholars to hold regional 
values higher than national ones.” Thus, William E. Folz criticizes Wantrup 
for failing to “consider as a benefit the psychological value society derives from 


the development of a region.”” Points of view such as this raise serious philo- 


sophical and economic questions, which, needless to say, merit the most careful 
attention. Clearly, one cannot satisfy such “psychological values,” if they really 
exist, and, at the same time, maximize the economic returns from either public 


or private investment. Inevitably, one is led to ask whether those who defend 


2" Prom a memorandum entitled “Comments and Recommendations for Revision of Bureau of the 
Budget Circular No. A-47," attached to a letter from Ralph A. Tudor, Acting Sceretary of the Interior, 
to Joseph M, Dodge, Director, Bureau of the Budget, Jan. 14, 1954 

"For a discussion of the role which regional analysis can play in each of the social sciences, see 
Garnsey, The Dimensions of Regional Science, in 2 Papers AND PRocEEDINGS OF THE REGIONAL SCIENCE 
Association 27 (1956). 

“In Water Resources and Economic Development of the West: Benefit-Cost Analysts, a paper pre- 
sented at the meeting of the American Association for the Advancement of Science, Dec. 27, 1954, Berke- 


ley, Cal. 
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regional values are not really interested primarily in the development of their own 
region. 

A second justification of the reclamation program is that it creates farm homes 
and their dependent, small urban communities. In the Bureau's publications, 
these values are referred to as settlement opportunities. There is little doubt that 
the Reclamation Act of 1902 was regarded as a home and community-building 
measure. The 160-acre limitation of federal reclamation law, reiterated in legisla- 
tion more than a dozen times in forty years,*' is clearly designed to promote the 
creation of family-size farms. This goal was and still is regarded by many as 
important enough to justify heavy subsidy to the irrigation program. 

This justification of the reclamation program has its roots in a romantic attach- 
ment to an earlier day—to farming as a stable, sound way of life which is worth 
preserving in a world of uncertainties, radical ideologies, and unsettling social 
changes. Much of the writing in defense of the irrigation program is antiurban 
in outlook. Thus, an important Interior official recently said :** 


There are millions of acres of underdeveloped land in the West ..., much of which 
can be the scene of comfortable farms, of thriving communities and a much happier 
life for many of our people than they can lead in the congested industrial centers and big 
cities of other parts of the country. 


And an Interior publication, justifying the Missouri Basin Project, says of irrigated 
areas :** 


They will provide a land-use situation that will help stem the present tide of urbaniza 
tion by throwing out into the area a series of lifelines, which will help hold a stabilization 
line below which the proportion of rural population in the area may be kept from falling. 


Thus, much of the writing in defense of the irrigation program appeals to a linger 


ing dissatisfaction which the urban majorities of the East have in their mode of 


living and capitalizes on a romantic attachment which nearly all Americans have 
to farming as a way of life. 

A closely related objective of the reclamation program is the stabilization of 
human occupancy of the Great Plains. Because of extreme variations in the amount 
and distribution of rainfall, farming and ranching on the plains have always 
been hazardous undertakings. The inevitable problems of wresting a living from 
the soil under the conditions prevailing on the plains was complicated historically 
by the fact that the men and women who peopled the West brought with them a 
background of experience in lands of greater humidity and tried to impose their 
ways of farming on this new land. The result has been an unstable agriculture 
and, at times, the emergence of problems of truly national concern—as illustrated 
by the dust bowl of the 1930’s and the current distress in the drought-stricken 


Southwest. 


®. See U. S. Bureau oF RECLAMATION, Op. cit. supra note 4, at 29. 
** Clarence A. Davis, Under Secretary of the Department of the Interior, Release, supra note 27 
** Ickes, Missouri River Basin, S. Doc. No. 191, 78th Cong., 2d Sess. 145 (1944) (emphasis supplied). 
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An important defense of the irrigation program in the Missouri basin, where 
project beneficiaries are able to repay only a smalJl fraction of capital costs, is based 
on this concept of “stabilization.” Thus, one of the authorizing documents for 


the Missouri Basin Project states :** 


‘There is not enough water in the Missouri River to irrigate the entire basin, but tere 
is enough to create hundreds of islands of salety, some stretched like necklaces of narrow 
ribbons along streams in the basin; some larger blocks created by the diversion of available 


waters to irrigable areas, 


These “islands of safety” are expected to provide a safe type of agriculture for 
the families living on them, supplementary feed and forage for adjacent dry-land 
farmers (thus reducing the need to liquidate valuable livestock during drought 
years), and a steady flow of high-value agricultural products, the processing of 
which will provide employment in the area, even during years of deficient rainfall. 

The “stabilization” argument is sometimes extended to include the “rescue of 
stranded areas.” ‘This was the avowed objective of the Central Arizona Project,” 
which was never authorized by Congress. ‘This project was designed to bring 
water to 150,000 acres of land which had only insecurely been brought under 
cultivation in the first place. The project would have cost more than a billion 
dollars, none of which could have been repaid by the farmers. While this project 
never secured congressional approval, it differs only in degree from numerous 
others in the Missouri basin. 

Many other arguments are, of course, also offered in justification of the reclama- 
tion program. Some, like the argument that projects result in an increase in 
federal income taxes, are only variations of the secondary-benefits argument and 
have no validity during periods of full employment, since alternative investments 
would produce the same effects. Others in this category include the arguments 
that projects provide “additional employment opportunities” and provide “new 
wealth where none existed before.” 

Our interest in these extramarket values stems from a concern about their 
validity. Social scientists are presented here with a difficult question: Do Ameri- 
cans “really” wish to develop the West, create settlement opportunities on new 
farms, or stabilize agriculture on the Great Plains, despite the fact that these 


ventures are often uneconomic in the sense that their benefit-cost ratios, if legiti- 


mately calculated, would be less than unity? Or are these justifications merely 


designed to cloak the desire for subsidy, windfall gains, or other forms of economic 
advantage which are an inevitable accompaniment of these projects? 

We know that powerful economic interests have much to gain from water 
development projects. The irrigation and watershed programs are heavily sub- 


sidized, and navigation and flood control beneficiaries return no part of the capital 


8¢ 7d. at 144. 
®° See U.S, Bureau of Reclamation, Dep't of the Interior, A Report and Findings on Central Arizona 


Project, WU. R. Doc, No, 136, &ist Cong., ist Sess. (1949) 
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costs to the federal treasury. And we know that the economic interests which 
benefit from these projects are well-organized. According to Huffman, the Na- 
tional Reclamation Association “is made up primarily of the representatives of 
chambers of commerce, agricultural development departments of railroads, real 
estate agencies, and promotonal groups in general,” and membership in the 
National Rivers and Harbors Congress “is heavily weighted with representatives 
of the construction industry and allied businesses—people whose future depends on 
the type of work involved in river and harbor improvements." We know also 
that the roughly 50,000 employees of the three agencies under consideration here 
constitute a huge bureaucracy with an enormous stake in the continuation and 
expansion of their programs.*? 

Unfortunately, we are dealing here with complex problems of human motiva 
tion. The human mind is sufficiently pliable that basic motives are often masked, 
even from the person involved, by elaborate rationalizations. ‘The real and the 
unreal, the true and the untrue are inextricably intertwined. ‘The depressing fact 
is that the behavioral sciences have no ready means of probing motivations or of 
sorting hierarchies of values to determine which are held in their own right and 
which serve merely as cloaks for others. Thus, the extent to which projects enable 
us to realize important extramarket values, as opposed to masked self-interest, is, 
for the moment, unanswerable, at least in precise terms. In the following part, 
however, we will consider means by which more attention, of a rational and 


analytical sort, can be brought to bear on the problem of extramarket values. 
VI 
SHouLp Economic EvaLuation Be ABANDONED? 


If the analysis presented in the foregoing sections is valid, economic evaluation is 
failing in its purpose, which is to aid us in the rational comparison of alternatives. 
The repayment requirement of reclamation law has been administered in such a way 


that project beneficiaries are required to repay capital costs only to the extent of their 


“ability.” Since the standard is not an absolute one, despite the requirements of the 


law, it loses much of its value as a measuring rod, although admittedly it may be of 
some use in weeding out the least efficient projects—especially if they have compara 
tively little political support. Much the same has happened to benefit-cost analysis. 
If our analysis is correct, this form of economic evaluation has been corrupted by 
-ounting secondary benefits during periods of full employment and by the excessively 
optimistic estimation of direct benefits. All the agencies seem guilty, and one 
can only conclude that political pressures, interagency competition, and bureaucratic 
self-interest dictate that enough favorable ratios be “found” each year to keep the 
several programs going at a “desirable” level of activity. 

The question must then be asked: Should economic evaluation be abandoned 


°° HUFFMAN, Op. cit. supra note 15, at 180 
*? See de Roos and Maass, The Lobby that Can't Be Licked, Harper's Magazine, Aug. 1949, p. 21 
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because it is misleading and does more harm than good? Wantrup has asked this 
question and answered it in the negative. He argues first that “economic and 
pseudoeconomic arguments are by far the most important weapons in the arsenal of 
opposed regional, industrial, and occupational interests contending in the political 
arena for or against a public project,” and that benefit-cost analysis in the hands of 
the Government “serves a worth-while purpose to restrain the abuse of economic 
arguments in the political process.”** The facts, however, point in the opposite 
direction. Governmental calculations of benefits and costs cannot be used to restrain 
the abuse of economic arguments, because these calculations are themselves unreliable 
and misleading. In fact, it seems fair to say that government agencies contribute 
nearly as much to the abuse of economic arguments as do private interests. Perhaps 
the net effect of benefit-cost analysis by government agencies is to undermine public 
confidence in the arguments of those who attach little weight to extramarket benefits 
and hold that many projects should not be constructed because they are uneconomic. 
This defense of benefit-cost analysis, then, seems untenable. 

Wantrup’s second defense of benefit-cost analysis is that it is worthwhile “because 
of its stimulating effects in expanding scientific understanding of the physical as well 
as social problems in public resource development.”** In support of this position, he 
argues that the persistent quest of those who calculate benefit-cost ratios for additional 
quantitative information has stimulated research in the physical problems of flood 
control, reclamation, and land management. One can grant this argument, however, 
without agreeing that the benefits to the physical sciences are worth the price we pay 
through the misinforming of decision-makers. As for the social sciences, it is 


probably true that benefit-cost analysis has focused attention on the decision-making 
process and on the factors which play a role in it. The development of a small, but 
growing, literature on the subject is evidence of that. But its more general and im- 
portant effect is to narcotize any real public interest in project evaluation. The sym- 
bols of the market economy are so powerful in America that the public is soothed 
into near unconsciousness when told by an authoritative government agency that 


the returns from a project will exceed its costs. 

Must our question, then, be answered in the affirmative? I think not. Fortu- 
nately, the abuse of economic evaluation by government agences does not, by itself, 
lead to the construction of many projects. The political forces at work are such that 
most projects would probably be authorized in any event, although the process might 
be a bit more embarrassing in the absence of the appearance of respectability which 
economic evaluation provides. But the positive case for economic evaluation rests 
on the enormous contribution which it could make to the decision-making process 
ind, through it, to rational social action, Properly conducted, economic evaluation 
can provide a valuable comparison of alternatives in terms of those direct benefits 
and costs which can reasonably be reduced to dollar values. And if, as seems likely, 


*’ Wantrup, supra note 9, at 677 
°° Id. at 678 
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many of these ratios were near or below unity, this fact would focus attention on 
much of the loose justification of projects in terms of their extramarket values. One 
could reasonably expect that alleged benefits such as “the psychological value society 
derives from the development of a region,” creating settlement opportunities, and 
harnessing untamed rivers would be subjected to far more searching scrutiny by the 
public and by decision-makers in particular than is the case now, when padded ratios 
lull us into a false sense of security. 

If the case for economic evaluation rests upon its enormous potential contribution 
to rational decision-making, how can it be made to fulfill its purpose? The answer is 
fortunately simple: effective control under a strong unit in the Executive Office of 
the President. Such a unit must be wholly independent of the construction agencies, 
and it must have the power (1) to establish standards and procedures for economic 
evaluation, and (2) to audit the working papers of agency economists and physical 
scientists in the field. Human nature and political pressures being what they are, 
the construction agencies cannot be trusted to produce objective economic evalua- 
tions. Action to provide an independent check on the construction agencies could 
quite probably be taken under presidential authority alone. 

American political arrangements are such that most units in the Executive Office 
of the President are not wholly free of political pressure. The unit suggested above 
would unquestionably be even more free to pursue its assigned task if Congress were 
willing to enact legislation to require that direct beneficiaries of all water develop 


ment projects return a substantial share of project costs to the federal treasury. The 


repayment requirements of reclamation law, to some extent, eliminate pressures for 
construction of the least economic projects. The extension of a similar requirement 
to navigation and flood-contro] law could hardly help but have a sobering influence on 
those who now press for utterly uneconomic programs of water resource develop 


ment. 





THE POLITICS OF RIVER BASIN DEVELOPMENT 


NorMan WENGERT* 


Many articles in this symposium deal with particular river basin problems and 
their solutions and with substantive issues and programs. The present article, how- 
ever, is concerned with certain characteristics both of the process by which problems 
are identified and solutions chosen and of the environment within which these 
identifications and choices are made. Its focus is not on decisions, but on decision- 
making and on the factors and forces influencing decision-making. This is the 
political process, 

Descriptions of public or governmental decision-making frequently indicate a 
strong rationalist bias—an assumption that decisions are largely the end-product of 
logical analysis and rational calculation, or at least that they should be. As will be 
indicated later, this attitude is especially prevalent in the discussion of natural re- 
sources policies and programs. In this context, of course, the term politics has a 
sinister connotation and symbolizes irrational, selfish decision-making. It is only 
man’s perverseness and corruption that stand in the way of better, more logical 
techniques for determining public policy and force the use of political processes for 
making public-governmental decisions. And these processes are regarded as un- 
desirable and inferior ways for making second-best choices. This view is here 
reyer ted, 

I 
Poutics Derinep 

As used in this article, the term politics denotes the total process by which 
public-governmental decisions are made—decisions involving the selection of govern- 
mental means as well as ends, decisions determining the problems of government as 
well as the techniques for dealing with them. This view of politics recognizes that 
many factors and forces, concepts and circumstances, values and beliefs, ideas and 
myths, influence the character and direction of public-governmental decisions. The 
issues themselves, the manner in which they are drawn, the participants, their goals 


and values, together with the structure, mechanisms and techniques, procedures and 


practices of government—all are elements of the political process. All are compre- 


hended in the term politics. 

* B.A. 1938, LL.B. 1942, Ph.D. 1947, University of Wisconsin; M.A. 1938, Fletcher School of Law 
and Diplomacy. Member of the Wisconsin bar; Professor of Government and Politics, University of 
Maryland; Research Associate, Resources for the Future, Inc. Formerly staff member, Office of the 
Secretary of the Interior, 1951-52; various administrative positions with Tennessee Valley Authority, 1941- 
47. Author, Narurat Resources ano rue Pourrican Srruccie (1955), VALLEY or Tommorrow: Tue 
TVA anv Acricucrure (1952). Contributor to public administration and political science periodicals. 

"The concept of the political process here summarized is dealt with somewhat more extensively in 
Norman Wencerr, Narurat Resources ano rite Potrrican, Srruccie (1955), which also contains 


relevant references 
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In part, the process relies upon logical analysis and rational calculation; in part, 
upon judgment, informed guess, and hunch; and in part, upon compromise, negoti- 
ation, bargaining, conflict, and struggle. 

The end of the political process is the public interest. Yet, the determination of 
that interest is no simple matter. Hence, a major task of the process itself is the 
clarification and definition of the public interest. It may well be that at some future 
time, mankind and governments will know enough to make social value choices 
entirely by nonpolitical means. But borrowing Madison's figure of speech, the view 
of this article is that till angels govern men, the political process, as here described, 
will continue to be the way in which public-governmental decisions can best be made 
This is not a matter of irrationality, or corruption, or second-best choice, but of 
designing a process which includes within its ken the diversities of democratic life 
and which permits a constant examination and re-examination of values and goals, 
methods and techniques. The political process is, thus, regarded as necessary for 
refining and clarifying objectives, for permitting countervailing forces to organize and 
operate, and for ultimately arriving at working definitions of the public interest. 

In this view, politics is a kind of market-place process in which trades and negoti 
ations take place as individual, group, and community interests are weighed against 
each other, costs and benefits assessed, and choices made. Like the market place of 
the economists, the political market place is also concerned with allocations, not of 
resources directly, but of power, authority, and influence over the affairs of govern 
ment. It, too, presents a picture of imperfect competition, for inadequate knowledge, 
power imbalances, and other impediments create frictions and distortions. And like 
the process of the economic market, the political process often appears confused and 
illogical, rather than neat and systematic. Like the concept of the economic market, 
too, this concept of politics accepts the limitations of man’s ability to foresee the future, 
to consider all relevant factors, to account for all effects. It denies the present ability 
of any man or group of men to define for others with finality either individual or 
public interest, emphasizing the diversity in values and the difficulties in separating 
out the tangled threads of self-interest from those of public interest. This is, of 


course, the traditional view of the democratic, open society, based upon manifold 


potential choice and free will. It implicitly challenges monolithic conceptions of 


public policy which underlie most closed philosophic systems.’ 
From this pluralistic view of politics and the political process, moreover, several 
summary propositions may be derived. The first is that points of decision are many, 


scattered through the government structure and outside that structure but vitally 


* The term “policy” is often used with a sense of static finality that divorces it from its relation to 
“politics.” Policy decisions, it is implied, lead to stability, Having once decided policy, those concerned 
cauld then proceed to the next order of business and get some work done, so the argument goes. This 
view of policy seems to assume superior knowledge in particular decision-makers or to require over- 
riding of divergent interests and conflicung values, instead of emphasizing the continuous, ongoing char 
acter of the political struggle. For a discussion of policy which takes a divergent view from that here 
suggested, positing a water policy that would be “‘a clear, accepted, reasonably stable body of principles,’ 


see Ackerman, Questions for Designers of Future Water Policy, 48 J. Faum Econ. g7t (1956) 
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related to it. As a result, politics and the political struggle are pervasive aspects of 
government. ‘The second is that groups are dominant participants in the process, a 
group being simply a collection of individuals organized to act in concert for some 
agreed-upon purpose. The third is that struggle, competition, bargaining, and 
negotiation are characteristic of the ongoing process, reflecting the complexity of 
individual and group goals and the continuous action and reaction, alignment and 
realignment of factors and forces.’ And finally, decisions occur in context, or, to use 
Gaus’s phrase, government takes place in an ecological setting. 

The definition of politics and the political process outlined in these paragraphs 
offers a conceptual framework for selecting and analyzing data on the politics of 
river basin development. Space, however, does not permit a systematic and compre- 
hensive application of these concepts to river basin development in this article. In 
any case, a number of detailed studies of particular basins are available which deal 
with some of these political forces,* and other articles in this symposium touch on 
particular aspects of river basin development politics. The balance of this article, 
therefore, considers several selected and unique characteristics of the politics of river 


basin development for topical treatment. 
II 


Tue Impetus to River Basin Development 
The political process in the United States operates in response to articulated de- 
mands and felt needs. Government does not act spontaneously nor for reasons of 


whim, but rather because some individual or some group wants something and has 


instigated action seeking decisions favorable to that position. In this part, some of 


the interests and forces that give impetus to river basin development will be con- 
sidered, and some of the groups involved will be examined. 

For over fifty years, an articulate group of men-of-good-will has been attracted to 
the idea of the river basin as a logical and proper basis for resource development. 
Their interests have been conservation, wise use of resources through positive, dy- 
namic governmental action for what they considered to be the public good. Pro- 
fessor Samuel Hays suggests that for this group, the idea of rational management of 
the nation’s resources was an important goal.° And undoubtedly this goal continues to 


*The literature on the group basis of politics is extensive. Among the more important works are: 


Davipn B. Truman, THe GovernmMentrat Process (1951); Eart Laruam, Tur Group Basis or Porrrics 
(1952); and Berrram M. Gross, THe Lecistarive STRUGGLE (1953). 

*The most written-about basin is the Tennessee, although few of the studies deal explicitly with 
For references, see TVA, AN INDEXED BIBLIOGRAPHY OF THE TENNESSEE 


the political forces involved. 
treated is the 


Vattey Aurnoriry (1936) (cumulative supplements issued annually). Also extensively 
Missouri. FE.g., Rurus Terrat, THe Missourr Vartey (1947); Ricnarp G. Baumuorr, THe DAMMED 
Missourt Vattry (1951); Marian EF. Ripceway, THe Missourr Basin’s Pick-SLoAN PLAN (1955). 
Other basins have been less thoroughly reviewed, but note should be made of CHartes McKINn ey, 
Unecre SAM in THE Paciric Nortuwesr (1952), and that classic study, ARTHUR Maass, Muppy Warers: 
THE Army ENGINEERS AND THE Nation's Rivers (1951). The periodical literature on basin development 
is extensive, and the government publications overwhelming. 

’ Samuet P, Hays, Tue Firsr AMERICAN CONSERVATION MOVEMENT, 1891-1920 (unpublished doctoral 


dissertation in Harvard University Library 1952). 
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draw support for river basin development from those who value systematic resource 
management. 

This viewpoint tends to assume that development is good (thus, really begging the 
whole question) and focuses attention on the type of development and the organiza 
tional forms for carrying on that development. ‘To this point of view are drawn 
public-spirited citizens, conservationists, and others who seek the good of the com 
munity and find what appears to be a scientific reasonableness in river basin develop 
ment. As suggested below, this position, which begins from logical enough premises, 


is often converted into a complex structure of myths and symbols effective in rallying 


public support and in providing a convenient rationale for individual values and 


more specific interests of various kinds. 

In many river basins, acute economic problems and the hope that they might 
be dealt with more effectively has proved an important stimulus to programs labeled 
basin development. For instance, the concern of Senator Kerr over the economic 
well-being of his state and of the Southwest led to the five-year Arkansas-White-Red 
River Basins Survey.® Similarly, in the northern Great Plains, the problems of drought 
and flood, of agricultural surpluses, of population losses and industrial underdevelop 
ment have given to proposals for Missouri basin development (especially as sym 
bolized in the Pick-Sloan plan) an attraction that individual project proposals never 
had. It matters not that the basin plan is only dressed in the language of areal unity 
and regional development and that the practice remains largely the practice of 
separate function and particularized responsibility. The important element is the 
hope that somehow this program of development will result in solutions for some 
of the problems now plaguing the region. 

The increased interest in river basin development in New England? reflects the 


recent major floods in that area. But here, too, basic forces are the fact that the 


economy is declining (relatively) and the hope of revitalizing it. Together, these 
forces may finally be sufficient to overcome the strong antigovernmental biases of the 
region and lead to expanded federal programs in the area, 

And historically—and even to the present—economic improvement has been a 
major factor in the formulation of the Tennessee Valley program; and in the 
formative years of that program, it was obviously more significant than loyalty to the 
particular agency, which today bolsters support of the regional program, 


In addition to support for basin development which rests on such more-or-less 


* Authorized by the Flood Control Act of 1950, §205, 69 Svar. 186, 33 U.S.C. §701n (1952). For 


additional material on this subject see Invinc K. Fox anp Isanet Preken, THe Ursreiam- Downstream 


FLoop Conrrot Controversy IN THE ARKANSAS-Wuttre-Rep Basins Survey (1957) 
™ New England, like the Arkansas-White-Red River region, is not a single river basin. Rigorous logic 
definition of the term “river basin.” Yet, the fact 1s that the term is used 


would perhaps require a 
fact. In many cases, 


very loosely and, as is suggested infra, pains political significance from this very 
' 


river basin development is equivalent to river development as this may be defined by the particular 


group, agency, or individual using the concept. At the same time, emphasis on the basin is usually meant 
to connote a broader-gauge, more inclusive approach to river problems and is often considered equivalent 


to a “regional” approach. But the literature on regionalism is not at all agreed on the definition of the 


region and even less on whether a river basin is a sound and proper regional unit. 
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vague yearnings for a solution to pressing economic problems, further impetus to 
river basin development programs or segments of programs comes from numerous 
special interests that will benefit or think they will benefit from particular develop- 
ment activities. Included in this group would be: contractors expecting construction 
work, together with their host of suppliers; chambers of commerce and labor unions 
anticipating bigger payrolls; shippers wanting water navigation or lower railroad 
rates; sellers of irrigation equipment; etc. And it should be noted that much of this 
stimulus is utterly sincere, though perhaps misguided, based in part on the necessity 
each of us feels to believe in the importance of what he is doing and in the desire 
to do more of the same. 

Key elements in the support picture are the government agencies with particular 
programs to sell—flood control, irrigation, watershed protection, public power, etc. 
Here, incidentally, one of the consequences of the functional approach to govern- 
ment organization is apparent, for the mandates of most agencies (the TVA is a 
possible exception) are not to develop a region or a basin, but to prevent floods, save 
the soil, irrigate the land, protect the forests, etc. The result is often mere use of river 
basin development terminology because it is expedient and gains public support, 
without really adjusting programs to regional development criteria.” 

Allied with the government agencies are numerous local groups and interests (in- 
cluding traditional political parties), the nature and motivation of their support of 
river basin development presenting a broad range. The strong local support for flood 
control in the communities affected by floods is well known, as is the fact that 
much of this support stems from dubious economic policies and drives which permit 
most of the costs of flood control to be passed on to the federal government, with the 
local community seeming to get something almost for nothing.’ Local support for 
navigation works is often similarly based. In fact, of course, it is difficult to gen- 
eralize, each basin, even each project, presenting a different combination of factors, 
and motivations being complex and variegated. 

It seems obvious, too, that the many forces and factors which give impetus to 
river basin development are not necessarily in harmony with one another. At the 
same time, lack of consistency does not always result in conflict, for plural admin- 
istration in a plural society encourages plural programs and policies. And the 


language of river basin development may suggest a specious unity of purpose and 


program. 

In fact, mechanisms and institutions for clarifying conflicts and permitting choices 
with respect to the goals of river basin development are weak and inadequate. 
Where conflict over goals develops, pressures of various sorts push in the direction 
of expedient accommodation of many interests and issues (¢.g., the Pick-Sloan plan),'° 

* The administrative aspects of this problem are explored in James W. Fester, AREA AND ADMINISTRA- 
TION (194%) 

*’ Numerous recommendations have been made in recent years urging that beneficiaries should pay for 
more of the benefits, but little progress in this direction has been made, and it seems doubtful that 
changes in this respect will be forthcoming. 

"’ For a discussion of this plan, see Ripceway, op. cit. supra, note 4. 
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rather than resolution of conflicts and clear decisions on goals and objectives. A 
prime value is to avoid stalemate so that programs (as well as debate) can continue, 
consistent with the attitude that everybody benefits from basin development. 

It might be noted, moreover, that neither the causes of the problems nor the 
proposed solutions need be based upon close analysis and logical reasoning. The 
support for river basin development arises, rather, from the belief that such develop- 
ment offers a solution to problems, the reality of which cannot be denied, even if the 


causes are not understood. 
Ill 


PARTICIPANTS AND IssuEs 

While participants in river basin development have been generally characterized 
in the preceding section, it should be noted that participants are functions of the issues 
and problems arising in particular basins. And within each basin, to a large degree, 
the combination of issues and participants is unique. This suggests the need for 
a case-by-case examination, which is not feasible in this article. Some of the typical 
issues can, however, be mentioned to suggest the nature of this aspect of the political 
struggle. 

Controversies over water allocation have been especially frequent in the semiarid 
West. Disputes over the allocation of costs and benefits among upstream and down- 
stream, rural and urban, local and national interests are common. With respect to 
flood control, the debate over high, low, or no dams continues, complicated by con- 
siderations of the role of land-use management, diking, and flood walls. Disputes over 
program priorities have also arisen but rarely in a form that has permitted clear-cut 
decisions. 

Overshadowing all other issues, however, has been the issue of hydroelectric 


power. Unquestionably, if this question had not been associated with river basin 


development, the political struggle over such development would have been much 
different. The conflict over hydroelectric power has most often been thought of in 
oversimplified terms of public versus private power. Actually, more complex ques- 


tions are frequently involved, including: 


1. the extent to which maximum power production should be an objective of 
river basin development; 

. the pattern of financing and, in multipurpose projects, of cost allocations; 

. rate or charge policies, including questions of taxation, tax equivalents, and 
rate of return on the public investment; 

. whether a federal agency should have a utility responsibility to provide power 
within a given area, expanding production by thermal generation when neces- 
sary to meet growing load demands; 

. transmission and/or distribution policies, including the question of preference 


customers; and 
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6. an overriding question of regional economic development as a federal responsi- 
bility. 


These issues are too complex to examine in this article, but it should be noted 
that while it is relatively simple to catalogue them, it is next to impossible to char- 
acterize and classify the participants in the controversy. The temptation to over- 
simplify must be avoided. 

The privately-owned electric utilities are usually identified as opposed to certain 
aspects of public power policy. But while at one time their position was hostile to 
all public development, they have, in many areas, qualified their stand and now seem 
to object primarily to public transmission and distribution policies which cut into 
monopoly markets. Their preferences are, thus, for partnership policies which stress 
sale of governmentally-generated energy to existing (and usually adjacent) utility 
systems. In general, these preferences are consistent with the power policy inclinations 


of the Army Corps of Engineers, which has not been noted for a vigorous pro-public 


power position, Thus, supporters of the corps program and supporters of private 
power interests are often in alliance.” 

Beyond these simple participant relationships, however, alliances and alignments 
become complex and confused, requiring detailed examination of economic, geo- 
graphic, and ideologic interests to determine patterns of relationships. And often 
the connection between the position on power development and river basin develop- 


ment is subtle and obscure. 
IV 


Myris anp SYMBOLS 


In a democratic, open society, which generally demands a high degree of group 
support for public-governmental action, the use of evocative symbols in order to 
‘communicate with the general public is normal, if not necessary and inevitable. The 
point at which communication becomes manipulation is not considered here. But 
it seems axiomatic that in order to convey meaning to the mass of citizens and to 
mobilize support for goals and ideals, connotative, symbolic language is indispensable. 
It is noteworthy, too, that ideas and concepts which in origin may have precise, 
scientific meaning often, in the process of political communication, take on elaborate 
symbolic overtones and become part of a complex myth structure. 

Besides being important to political communication, however, myths and symbols 
may also provide convenient rationalizations for particular interests, values, and goals. 
In either case, the articulation and use of myths and symbols may be deliberate and 

"! MAass, of. cit. supra note 4, at 188% ef seq., discusses corps policies and attitudes on the public 


power questions. The reader interested in sampling the variegated interest structure is referred to 
Hearings Before a Special Subcommittee of the House Committee on Government Operations, &4th 


Cong., 1st Sess. (1955), dealing with the U.S. Comm'n oN ORGANIZATION OF THE Exrcurive Brancu 
or THE GovERNMENT, Water Resources anp Power (1955) (second Hoover Commission Report). These 
hearings, held over several months in various parts of the country, cover over 2900 pages of printed 


testimony and evidence reflecting the complex of interests and positions 





Pouttics 265 


contrived, or unconscious, automatic aspects of human intercourse. Their use may 
be evidence of a propaganda effort or reflect the sincere convictions of those 1n- 
volved. In any event, myths and symbols play an important role in the political 
process and must be carefully analyzed and appraised. The following paragraphs 
examine some of the myths and symbols that have become identified with river 
basin politics. 

Perhaps one of the most potent symbols of river basin politics (and of resource 
politics generally) is the concept of development itself. By this term, whether applied 
to particular resources, to water projects, or to an entire river basin, are evoked a 
host of images and favorable responses, ranging from pictures of the desert blooming, 
with yeomen farmers tilling it, to active waterway commerce and industrial ex- 
pansion giving new life to the economy of the basin. Of course, Americans want to 
develop their resources, their river basins. No one can effectively oppose develop 
ment;'* to resist amounts almost to subversion. Yet, the very term development 
begs the questions of how much, by whom, when, at whose expense, and for whose 
benefit. It says nothing about what development means nor how it can be achieved. 
It is, in short, a twentieth-century counterpart of the “boomer” attitudes of the last 
century, which led to the disposal and settlement of the public domain, the harvesting 
of the forests, and the promotion of resource utilization generally. 

The wisdom of hindsight has led to serious question whether the policies of that 
earlier period were entirely sound. And it should be noted that the policies followed 
were not without criticism and objection. But critics and objectors were overwhelmed 
by “boomer” enthusiasms which carried the day. Whether current stress on develop 
ment may appear in hindsight to have been ill-conceived remains to be seen; but 
the parallel is sufficiently clear to be disturbing." 

A somewhat more subtle mythology has grown up with respect to water avail- 
ability. In the subhumid and semiarid West, the absolute scarcity of water has always 
given an urgency to water supply which, until recently, was foreign to the more 
humid parts of the nation. But in the last decade, these areas have encountered 
a variety of water problems, and a strong tendency has developed to approach these 
humid-area water problems in western terms. Problems that have their roots in 
inadequate municipal planning, engineering, or financing are publicized and dis 
cussed as analogous to the traditional problems of the West. Difficulties that have 
been created by plenitude and low cost of water, such as profligate use, are dramatized 


in terms of a desert economy. Thus, a myth develops that America has a single 


water problem, that the water supply is running out. It is obvious that the political 
impact of this myth of oversimplification may be, and is, of considerable importance. 


Allied is the mythology that is developing with respect to water pollution. Here, 


18 1%n the bitter fight over whether to establish a Missouri Valley Authority, the level of development 
was not at issue, nor was it suggested that the MVA program might mean a lower level of development 
expenditure. The controversy was over the control of development, not its scope. 

** A significant study of the impact of “boomer” psychology on public policy is WaLtace STroneR, 


Bryonp THe Hunprepru Meripian (1954) 
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the symbol of the pristine, sparkling mountain brook is portrayed as the proper goal 
of public policy, no matter what the engineering problems, no matter what the 
cost, and often no matter what the facts as to causes and cures.'* 

Particularly difficult to analyze is the myth that envelops many resource policy 
questions and river basin questions in particular. This is the myth that decisions 
in this area of policy are simply questions of science and engineering—that only 
physical standards and criteria are relevant to sound decisions. The explanation of 
this situation is not hard to find. From the beginning of the conservation move- 
ment, some fifty years ago, many of its active leaders were engineers and scientists. 
And members of these professional groups continue to play important roles in the 
formulation of resource policies. ‘Their values are conditioned by their professional 
backgrounds (which is natural), and they often share a Platonic dream of a ration- 
alized world in which public decisions would be made by philosopher-kings, who, in 
the field of resource policy, would undoubtedly be engineers and scientists. 

The resultant belief that in these technical skills lies a solution to political conflict 
is evident, for instance, in the current proposals for a Board of Review as the final 
top-level authority in the field of water policy.’° To assume that economic choices 
and social values can thus be disciplined or submerged is to mistake the real char- 
acter of the forces that lie behind river basin politics. To follow such a course, more- 
over, may merely divert the struggle to another point of decision. And if this is 
the objective, then the analyst must determine, among other things, whether the 
result removes the decision farther from public scrutiny and control, whether it deters 
the operation of the countervailing forces which are vital to the democratic processes 
of decision."® 

Uniquely important to the politics of river basin development are the myths and 
symbols that have grown around the idea of the river basin as an appropriate unit 
for development programs. For many years, certainly into the 1920's and still today, 
a dominant interest in rivers was not the basin as such, but particular projects, indi- 
vidual activities, isolated functions. The issues of what action government should or 
should not undertake with respect to particular rivers involved intense political 
struggle. But these issues were initially seldom drawn in terms of the basin and 
its development. This was water politics, not strictly basin development politics."? 
The two are, of course, closely related, for river basin development includes water 


The attitudes on pollution are reflected in Hearings Before a Subcommittee of the Senate Com- 
mittee on Public Works on S. 8go0 and S. 928, 84th Cong., 1st Sess. (1955), and Hearings Before the 
House Subcommittee on Public Works on S. 8yo and H. R. 9540, 84th Cong. 1st and 2d Sess. (1955 and 
1956) 
** This has been the position articulated in Nationa Warer Poticy PaNneL or THE ENGINEERS JOINT 
Counci., Principtes oF a SounD Nationa Warer Poricy (1951). 

** Those concerned with government organization and structure often overlook the importance of 
relating points of decision to the desirability of full and free political struggle. Criteria for governmental 
organization involve not only questions of social psychology in the relation of supervisors to supervised; 
they also involve questions of providing for the effective play of political forces in the decision-making 


process. 
‘TA history of comprehensive water development may be found in 3 Presipent’s Water Resources 


Poticy Comm'n, Report c. 9 (1950) 
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development. The significant distinction lies in the broader scope of river basin de- 
velopment and the symbolic overtones of such a broader approach. A brief survey 
of the evolution of ideas with respect to the river basin is suggestive of the way in 
which myths and symbols grow. 

At the turn of the century, a new interest in using the rivers of the nation for 
navigation was evident. The burgeoning electric power industry was scrambling 
for hydroelectric power sites, while in western states, clamor for irrigation resulted 
in injecting the national government into this phase of water use. At the same time, 
a new stimulus to flood contro] in the lower Mississippi and increasing urbanization 
in other areas set the stage for a growing concern over flood losses and water supply. 

Since these several interests frequently involved the same river, the reasonableness 
—even necessity—of considering interrelationships in the entire system seems 
obvious. When engineering techniques advanced to the point where it was possible 
to construct a large power dam, its relationship to navigation and flood control (and 
irrigation in the West) was perceived. Hence, concern for multipurpose projects 
was a logical progression. Similarly, the interrelationships among projects in a single 
river system was a natural result of more intensive development of particular streams. 
And intensive development of a particular stream directed attention to the uses 
of the water, power, and other benefits. But while the imperatives of topography, 
hydrology, and engineering led logically to a coordinated approach to water develop 
ment, such an approach might still be considerably short of what is today included 
in the concept of river basin development.'* 

In his autobiography, Gifford Pinchot tells how the concept of resource inter 


relationships and basin unity came to him and was developed and elaborated by his 
co-worker, W. J. McGee. To the latter, he attributes the language which President 
Theodore Roosevelt incorporated in his letter establishing the Inland Waterways 


Commission in 1907, stating :'® 


It is not possible to properly frame so large a plan as this for the control of our rivers 
without taking account of the orderly development of other natural resources, Therefore, 
I ask that the Inland Waterways Commission shall consider the relations of the streams 
to the use of all the great permanent natural resources and their conservation for the 


making and maintenance of prosperous homes. 


It is the progression from mere water development to the development of all 
resources that distinguishes a river basin approach and that gives to it its great 
symbolic appeal.” Thus, the watershed is visualized as an organic whole, having 
peculiar, often mystical unifying characteristics. The river basin region is, conse 
quently, regarded as offering a logical basis for economic development, which is 

1* Limitations of data, inadequate technology, or merely a narrow focus of responsibility should not 
be equated with an unawareness of the physical relationships in an entire river 

7° Inland Waterways Comm'n, Preliminary Report, S. Doc. No. 325, 6oth Cong. 1st Sess. iv (1908). 
See Girrorp Pincnor, Breakinc New Grounn 32% (1947) 


*°So compelling is this symbolism of the basin that Senator Kerr found it useful to secure a study 
of the three rivers that affect his state, the Arkansas, White, and Red Rivers. Cf. note 6 supra 
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contrasted with the alleged inappropriateness of traditional political boundaries. 
In much of the discussion, these naturalist overtones are related to ideas of the balance 
of nature, of the necessity of acting in harmony with the demands of flowing water. 
Thus, basin development comes to be linked to elemental life processes. 

The chain of reasoning which gives an essential unity to the river basin, not 
alone for water programs, but for total development, leads, in this argument, to the 
necessity of planning unity. And the entire conceptual structure is bolstered by 
heuristic and hortatory phrases like “comprehensive,” “multipurpose,” “integrated,” 
“unified,” and “balanced.” Economic and general development are associated with 
river development, and the watershed is assumed to be a proper and effective unit 
for government planning and action. 

Certainly, no one can argue for disunified, uncomprehensive, uncoordinated, dis- 


integrated development. But these are not the logical alternatives. Yet, stating them 
pinpoints the tremendous impact of the symbols*! and emphasizes the difficulties of 


penetrating to the real issues of costs, benefits, alternatives, and consequences. One 
result of this may be that the political struggle occurs over the wrong questions; for, 
myths and symbols, especially when they possess an aura of rationality and reason- 
ableness, can be effective diversionary devices, used to increase and preserve power, 
prestige, and advantage. By cutting off analysis and criticism—and it is recognized 
that the precise line between valid criticism and destructive attacks on essential 
values is not always easy to draw—myths and symbols can provide a convenient and 
secure facade for individual, group, and community or regional benefits presented 
in terms of a larger public good. 

Other myths and symbols of importance to the politics of river basin development 
are suggested by terms and phrases like “valley authority,” “private enterprise,” 
“partnership policy,” and “the power in the river belongs to the people.” Each of 
these and many others require sophisticated analysis if the political struggle over 
river basin development is to be understood. But it is only possible to mention them 


here to indicate the complexity of the myth and symbol structure. 
Vv 


Tue Porrrics or Space 
The river basin is, by definition, a unit of space. And, as suggested above, the 
idea of river basin development has had a strong popular appeal because of its im- 
plications of areal unity and integrity, especially when contrasted with an alleged 
atomistic approach based on single purposes or single projects. From such an 
idealized portrayal of river basin unity, it has often been assumed that areal in- 
tegrity eliminated politics, unity being equated with harmony. This assumption 


*) The hostility of so-called “regional scientists” to the river basin as a proper unit for regional develop- 


ment and specifically to the Tennessee watershed is reflected in that still important study, NattonaL 
Resources Commirrer, Recionat Factors in NATIONAL PLANNING 146 (1935). Yet, the validity of these 
criticisms of the basin approach has been largely forgotten in the ensuing years, because, in my opinion, 


of the symbolic appeal of the basin approach. 
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rested upon a belief that a river basin development program necessarily was the 
equivalent (if not the acme) of a rational, calculated plan of action, and as such, 
conflict or controversy, choices or value differences were irrelevant and improper. 

In fact, however, spatial aspects of river basin development have involved intense 
political struggles. The issues of boundaries, the conflict among upstream and down- 
stream interests, the reconciliation of urban and rural hostilities, and the difficulties 
that have arisen because of the absence of a forum for political discussion and decision 
are illustrations of some of these spatial factors. 

River basin boundary politics have involved relations with contiguous areas as 
well as conflicts within the basin itself. They have raised questions of intergovern 
mental relations and states’ rights and have encouraged struggles among competing 
bureaucracies for power, prestige, and especially for appropriations. Only a few of 
these can be referred to here as typical. 

First, is the question of what river system is to provide the boundaries for the 
basin. This is the problem of drawing regional lines. No one has seriously pro 
posed using the Mississippi watershed as the unit for basin development. Yet, this 
rejection implicitly raises the question of why the Missouri should be and the 
Ohio should not be the basis for development programs.”* 

So long as development is limited to navigation and local flood works (the 
traditional programs of the Army Corps of Engineers), no serious conflicts over 
basin boundaries arise. But add hydroelectric power, flood-storage reservoirs, irriga 
tion, and broader development programs, and the struggle for inclusion or ex 
clusion becomes intense. And once boundaries for development have been chosen, 
the basin does take on a degree of unity with respect to other sections of the country. 
The very process of choosing is aided because basin boundaries are set by nature and, 
thus, carry an aura of determinist superiority over boundaries set by administrative or 
political fiat. This the TVA learned as it retreated to its natural boundaries with 


respect to all of its activities except power distribution and fertilizer research and 


development.”* 
The controversy between upstream and downstream interests has taken several 


forms. In the Missouri basin, where substantial environmental, cultural, economic, 
and other differences serve to set upstream off from downstream areas, disputes over 
whether scarce water should be used for upstream irrigation or downstream naviga 


tion have been bitter. Participants took sides as between the Bureau of Reclamation 


and the Army Corps of Engineers in this dispute.* 


** And, one might ask, why three basins should be considered appropriate for development: the 


Arkansas, White and Red River basins. See note 6, supra 

= The TVA Act had wisely provided that TVA programs might include contiguous areas, but pres 
sures of various sorts confined most of the TVA programs to the watershed, whether or not this was 
logical from the viewpoint of the program. Among the Important pressures in this situation were com 
peting federal agencies. In this connection, see Norman Wenorer, Vattry or Tomorrow; Tur TVA 
AND Acricutture c. & (1952) 

** The conflicts were not resolved, although their intensity was reduced by the Pick-Sloan plan, which 
critics generally deride as no solution, and by additional hydrological data which seemed to indicate that 


water supply might be adequate for both upstream and downstream requiremems 
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A variant of this controversy has been that between urban and rural interests over 
flooding of agricultural land by reservoir construction to protect downstream cities 
from floods or provide them with power. Except where storage reservoirs are built 
in uninhabited, isolated regions, this conflict seems universal. It reached particular 
vehemence in Kansas, where reservoirs to protect Kansas City would have flooded 
high-value farm lands.”” 

In the case of power and consumptive uses of water, the struggle over who shall 
get the power or water has frequently been intense, but the solution to these conflicts 
has often been less than creative. Water allocation agreements (compacts) among 
riparian states are common, but their underlying philosophy is sterile, emphasizing 
legalistic rights to given quantities of water, rather than determinations of public in- 
terest in water use and optimum development. Following the pattern with respect to 
water, states have also sought to control hydroelectric power produced in or generated 
by water falling within their boundaries. Thus, for example, North and South Dakota 
resist sale of Missouri River energy in Minneapolis; and North Carolina has expressed 
some dissatisfaction over the distribution of TVA power in downstream states. Fears 
of Idaho that Columbia River power, generated in Idaho headwaters, will benefit the 
sea coast metropolitan complex is said to be one of the factors in the Hells Canyon 


controversy .”° 

This general issue of who benefits from river basin development has recently taken 
on a new slant in connection with the recently authorized small watershed program 
of the Soil Conservation Service.*7 Here, major disputants are two bureaucratic 


power groups—the United States Department of Agriculture on the one hand, and 


the Army Corps of Engineers on the other. Partly involved are technical questions 
regarding the significance of land management for flood control. But the steady ac- 
cumulation of hydrologic data over the past twenty years has resulted in a retreat 
on the part of the agriculturists from the extreme positions that once were asserted, 
when floods were largely blamed on bad land use." But while most bureaucrats have 
adjusted their positions to newer and more reliable data, enthusiasts and partisans 
continue to make exaggerated claims that if we just manage our soils properly, floods 
will be eliminaied and at a fraction of the cost of dams and levees.** 

In many cases, the crux of the small watershed controversy is the fact that up- 
stream land management with small control structures (as encouraged by the SCS) 
may have a sufhcient impact upon smaller, more frequent floods, while, at the same 
time, leaving downstream urban centers victims of the larger, less frequent floods. 

*° This was the Tuttle Creek Dam. 


*° See Bessey, Poutical Issues of the Hells Canyon Controversy, g West. Por. Q. 676 (1956). 

®7 Watershed Protection and Food Prevention Act of 1954, 68 Star. 666, 16 U.S.C. §§1001-07 (Supp. 
II], 1955). 

**The shift in views on this is clearly reflected in Missour1 Basin Survey Comm'n, Missouri: Lanp 


AND Water 124 ef sey. (1953). See also the definitive study by Luna B. Leopotp anp THomas Map- 


pock, Jx., Tur Froop Conrrot Controversy (1954) 
** Por this point of view, see Farb, 4 Flood Prevention Plan, 65 Nav’. Munic, Rev. 214 (1956); 
see also Peterson, Big-Dam Foolishness, Reader's Digest, July 1952, p. 63. 
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In consequence, the economic basis for any flood works in the towns and cities, as 
presently calculated by cost-benefit formulas, may be destroyed.*” 

Of a different character have been the political space problems raised by the lack 
of coincidence among economic, administrative, and political boundaries with those 
of the watershed or river basin. The ardent advocate of basin development urges that 
economic and political boundaries are irrelevant. But, as has been suggested, this 
assumes that the watershed boundaries are reasonable and sound for general develop- 
ment, contrary to the facts in many cases.*’ The resulting tensions and problems 
are complex. 

One aspect of the boundary question that has not received sufhcient attention is 
the absence within the river basin unit or region of effective devices and institutions 
for raising and settling value, goal, and other policy issues. In short, the political 
process is stunted with respect to the river basin because there is no effective political 
forum for discussion and resolution of basin problems. ‘This political-institutional 
deficiency can have serious consequences. 

At the national level, Congress can, at best, devote only casual attention to policy 


questions affecting particular basins, unless, perhaps, there is a prospect of patronage 
dividends. And then, decisions are likely to be on the basis of bargains and trades. 
Most federal agencies, similarly, find it difficult to deal with basin problems in a 


basin perspective. To be sure, these agencies talk about river basin development, but 


too often this is convenient cover for an essentially functional approach. The mere 
fact that agencies operate in a particular basin does not give to their programs a basin 
orientation. The crucial distinction is, on the one hand between carrying programs 
to this or that region, and on the other of developing a regional program on the 
basis of basin needs and problems, with program content being determined by these 
needs and problems. 

The result is that no matter how suitable a river basin may be as a spatial unit 
for the solution of water and other resource problems, the absence of political and 
administrative organizations and institutions competent and responsible for basin 
decisions hampers this approach, It intensifies the use of myths and symbols of 
basin development for protection of decisions that have not been examined in terms 
of regional interest and permits development decisions to be made by default—for the 
public cannot know what is going on in the absence of effective political struggle. 

In this context, the valley authority device needs to be re-examined to determine 
the extent to which it may provide a more effective instrument for raising and 
resolving issues for political decision. It makes only tactical difference whether 
the regional agency is called an authority, after the TVA model, or a commission, 
as proposed by the Missouri Basin Survey Commission. The important test is the 
scope of the agency’s responsibilities and its authority to deal with basin problems. 

An adequate regional agency would at least provide an administrative forum 

8° This is well illustrated in the comparative study of alternative plans for the Salt-Wahoo basin made 


by the Missourt Basin Survey CoMM'N, op. cil, supra note 2%, at 132 ¢f seq 


*! See note 21 supra. 
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for dealing with basin problems in a basin perspective. It would leave unresolved the 
need for an institution around which processes of representation, election, debate, 
and discussion might center and through which responsive and responsible decisions 
might be made, From the administrative point of view, it is easy to overlook the 
importance of those aspects of the political process which permit the political struggle 
to go on and which offer a correlation between responsibility, responsiveness, and 
control, It is essential to provide a playing field, as it were, in which contending and 
countervailing forces maneuver and mobilize more-or-less in the open and under 
public scrutiny. This is the unique role of the legislative process, and it is the 
absence of legislative phases of the political process which sets limits to the basin 
approach. For in the absence of new political boundaries, no administrative agency 


can alone provide an adequate mechanism for the policy choices which are involved, 
VI 


PLANNING Porrics 

That river basin development requires planning of some kind is implicit in the 
concept as such and has been taken for granted for many years. By planning is 
meant merely a more-or-less systematic means for identifying problems, marshalling 
facts, and preparing solutions so that decisions may be more deliberate and conse- 
quent. Thus defined, planning may occur at many points within the governmental 
structure, and its frame of reference may be very broad. It can, of course, be good 
or bad, effective or ineffective. Moreover, since, by definition, planning deals with 
the future, and since, by implication, it is often an early and major step in organizing 
or reorganizing power and power relationships in the context of particular objectives, 
an active political struggle frequently arises over who shall plan and to what ends.*? 
These questions, rather than abstract issues of whether there shall be planning, are 
vital to river basin development. And the struggle to control planning and to de- 
termine the goals of planning is but a phase of the larger process of politics. 

The idea that planning is somehow above politics because planners are assumed 


to be experts providing scientific answers which purport to avoid the irrationalities of 


pressures and interests and to resolve conflicts and struggles of politics is here re- 


jected.** But it should be noted that this rejected position has been strongly held 


in conservation circles, where an abounding faith in supposed scientific and engi- 
neering certitude (as already discussed) has served to obscure political, economic, 
and social value choices. ‘To be sure, in so far as systematic attack on problems may 
provide knowledge in lieu of ignorance, to that extent, planning may mitigate 
conflicts arising from misinformation. Planning based on logical analysis and rational 
calculation may also contribute to clarification of goals and an understanding of 
consequences. But it cannot select goals nor determine value preferences. 

With respect to river basin development, a considerable amount of conflict among 

*°Cf, Rosert A. Dane ano Cuarces E. Linpsiom, Porrrics, Economics, AND WELFARE especially 


pt. 1 (1953). 
** Por a more extended discussion of this view of planning, see WeENGERT, op. cit. supra note 1, c. 1. 
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competing bureaucracies can be explained in terms of the struggle over who shall 
plan, rather than mere competition for power and advantage. The strength of the 
Army Corps of Engineers lies, in part, in its lack of enthusiasm for public power and 
its inclination to subordinate other basin programs to navigation and flood control. 
These biases of the Corps assure that its programs will involve a minimum dis 
turbance to the status quo, for by their very nature, flood control and navigation are 
not likely to stir up much organized opposition at the points where the crucial de 
cisions will be made. 

In this connection, it is significant to note that pressure seems to be developing 
for turning the entire job of basin planning and development over to the Corps, especi 
ally in eastern basins, and a concomitant reluctance to use an interagency approach is 
evident. While at one time this mht have meant that economic development, 
land-use, recreational potential, and other factors would have been ignored, it now 
seems to mean merely that the Corps will employ its own specialists in these fields 
and will fit their findings and recommendations into final plans in accordance with 
values and goals held by the Corps.” 

The same type of issues, as well as others, are involved in the struggle to create 
a new agency to handle basin problems. One of the strengths of existing agencies, 
which contributes to the preference for the interagency committee approach to basin 
planning, lies in the fact that their objectives are known. In contrast, the planning 
goals of any new agency responsible for a river basin would be unknown, ‘This un 
certainty effectively stymies experimentation with new institutional devices and 
forces reliance upon coordinating committees, interstate compacts, and similar tradi 
tional techniques, experience with which has often been less than satisfactory.” 

A special aspect of planning politics illustrates some of these generalizations; this 
is the cost-benefit situation. In recent years, Congress has usually required that 
benefits must equal or exceed the costs of river development works. ‘This has caused 
intensive effort among water agencies to make cost-benefit studies and to refine 
techniques for these calculations. Yet, all who are involved in cost-benefit worl 
readily admit numerous technical and conceptual difficulties which limit the accuracy 
and precision of these studies. But, as a result of the inclination of Congress to 
attribute a pseudocertitude to cost-benefit determinations, and because of the uncet 
tainties in the calculations, it is not surprising that an intense struggle frequently 


arises over who shall do the cost benefit cal ulating. The importance of controlling 


this phase of the planning process was indicated, for instance, in the report of the 


Missouri Basin Survey Commission, which reported :°° 


While the Corps claims $11,795,000 annually as a benefit from erosion control on agri 
cultural land, this study estimated these benefits at $964,000. ... The total benefits are 


estimated at $11,096,000 compared to $26,576,000 estimated by the Corps. This makes a 
** See Maass, fo it. supra Note 11 
** See the critical analysis of these devices in Missourt Basin Survey Comm'n, op. cit. supra note 


a 


2k 


especially pt. % ec also WENGERT, Op. cit. supra note 1, ¢. 4. 
8° Missour! Bastn Survey ComMM’N, op. cit. supra note 28, at 122 
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change in the benefit-cost ratio from 1.9 to 1 as calculated by the Corps to 0.8 to 1 based 
on the Commission’s study. 


A problem in the area of planning politics which may become particularly sig- 
nificant in the near future is that of relating river basin development expenditures 
to the needs of the national economy generally and the regional economies more 
particularly. As yet, neither techniques nor institutions are adequate for dealing 
with this problem, and the political struggle has not been very active. Recognizing 
the important role that total public investment plays in the economic growth of the 
nation, the problem here would seem to be to fashion a mechanism by which the 
public share of total investment can be determined within limits and then allocated 
among the range of investment opportunities (¢.g., schools, highways, hospitals, 
parks, flood works, etc.) and among regions. 

Proponents of water development sometimes argue that water development is 
entitled to a more-or-less fixed share of public funds or to a fixed share of the gross 
national product. But this approach misses the important point of the shifting 
character of public needs and consequent public investment. It assumes the com- 
position of the public investment portfolio and begs the question that is of paramount 


importance for public fiscal policy, namely, how much water development is desirable 


‘ 


in the context of other economic goals.” 
Other political struggles that arise in the context of who shall plan and to what 
ends might be referred to, but perhaps this brief review suggests the types of forces 


and factors involved in this category of river basin development politics. 


Vil 
CONCLUSION 
Since its beginnings over fifty years ago, the conservation movement has portrayed 
basic policy issues as important, but essentially simple, choices between good and 
evil, between the public interest and greed and personal gain. This conspiratorial 
approach has characterized much of the discussion of river basin politics too. As 


ichard Hofstadter has suggested, this was the mood of the Progressive Era, in which 
Richard Hofstadter I ggested, ul tl 1 of the Prog I hick 


the political struggle over resource policies and programs first became self-conscious.” 


And it continues to color much of the discussion of resource questions today. 

To some, the pluralist approach developed in this article may verge on a kind 
of nihilism. Certainly, it lacks the assurance and security of pat answers and simple 
formulas. But it has the strength of realism, and it provides a structure within which 
the political struggle takes a legitimate place, rather than one for which apologies are 
necessary. In recognizing the diversity of values, it would seem also to avoid moral 
absolutism and intellectual dogmatism, providing rather for a free trade of ideas in 
the pattern of democratic traditions and tenets. 


®' The pressures that drive all public works programs to seek a fixed floor under their appropriations 
are great. The desire to secure dedicated funds illustrates this; arid in this connection, the fiscal impact 
of the new billion-dollar federal highway aid program needs deeper analysis than it has yet received. 
** Ricnarp Horsraprer, Tue Ace or Rerorm (1955). 
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In this context, then, this article will have served its purposes if it will have 
contributed to a broader understanding of the complex factors involved in river basin 
politics, if it will, to a degree, have dispelled common misconceptions as to the nature 
and role of the political struggle, and if it will have suggested a framework for 
further analysis of that struggle in the total political process. 





BASIC WATER RIGHTS DOCTRINES AND THEIR 
IMPLICATIONS FOR RIVER BASIN DEVELOPMENT 


Weuis A. Hurcuins* anp Harry A. STEELEt 


I 

INTRODUCTION 
In transmitting the report of his Advisory Committee on Water Resources Policy, 
the President stated that “the policies we adopt for the development of our water 
resources will have a profound effect in the years to come upon our domestic, agri- 
cultural and industrial economy.”' The report estimates that the demand for water 
in the nation will almost double by 1975 and that there must be a substantial increase 
in the beneficial use of water.? This will require increased development by individuals 

and corporations, as well as by public agencies. 
The river basin is now generally accepted as the appropriate physiographic unit for 
planning and developing water resource utilization. ‘The interrelated and competing 


uses of water within a river basin, however, often give rise to varied and complex 


problems that appear susceptible of solution only by the integrated action of all in- 


terests, public and private, within the basin’s natural boundaries.’ Thus, while 


group development of water resources has always been important, new impetus has 
been given to watershed, small project, ground-water basin, multipurpose project, and 
river and interriver basin programs, which appear to promise greater efficacy than 
development undertaken on an individual basis. State water laws, which have been 
framed with reference to individual action in developing water resources in the past, 
may not, accordingly, be adequate for the future. 

In this connection, several important and troublesome areas have been pointed 
out.’ ‘The increasing consumptive use of water in the riparian-doctrine eastern states, 
for example, has created an interest in the appropriation doctrine as it might apply 
there. The shifting demand for water similarly has raised problems in the appropria- 
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tion states. A great expansion in the use of ground water, moreover, has posed prob- 
lems that neither doctrine seems to answer. And large-scale multiple-purpose 
projects have created novel problems of reshuffling rights of use between users and 
uses, between watersheds, and between states. 

This article will first briefly review the existing water law—the riparian and 
appropriation doctrines; and since most of the adjustment of these two doctrines has 
occurred in the western states, attention will necessarily be focused on that area. 
Then, it will examine some of the problems arising from the relation of these doc- 


trines to river basin development. 


Il 


THe Lecat Context 
A. Classifications of Water® 
Legal distinctions between waters on the surface of the earth and those beneath 
the surface and between defined classes of subterranean waters have been drawn since 
early times. In the laws of some western states, these distinctions have been abolished, 
but in probably the great majority of American jurisdictions, they still persist, and so 
it is necessary to take account of them in discussing water rights doctrines. 


1. Surface Watercourses 

A watercourse consists essentially of a definite natural stream, flowing in a definite 
natural channel, and originating from a definite source of supply; and it includes the 
underflow. The two basic systems of rights to the use of water of watercourses are 


related, respectively, to the riparian and the appropriation doctrines. 


2. Diffused Surface Waters 

Waters that originate from rain and melting snow and that flow vagrantly over the 
surface before concentrated in watercourses or before sinking into the ground are 
diffused surface waters—often loosely called surface waters. A considerable body of 
law has grown up with respect to the avoidance or riddance of such waters; much 
less as to rights of use. Generally, the owner of land on which such water occurs is 


considered entitled to capture and use it while it is still on his land. There is little 


authority, however, as to the relationship between such a right of capture and use and 


the right of a riparian landowner or appropriator on a stream into which the diffused 
surface water would flow if not intercepted.’ This aspect of river basin development 


* See, generally, 2S. C, Wier, Warer Ricuts in THe Wesrern States, §§1039-175 (3d ed. 1911); 
2 C. S. Kinney, A Treatise on THE Law or Irricarion AnD Water Riours §§1r4g8-211 (ad ed. 1912) 
Thompson and Fiedler, Some Problems Relating to Legal Control of Use of Ground Waters, 40 |. AM. 
Tolman and Supp, Analysis of Legal Concepts of Subflow and Per 
Horcnins, Seceereo Prosieoms 
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colating Waters, 106 Trans. AM. Soc'y Civ. Ens. 882 (1941); Wetts A 
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may become important as more land is included in managed watersheds, but the legal 
principles that will govern it have yet to be formulated. 


3. Ground Waters: Definite Underground Streams 

A definite underground stream has the essential characteristics of a surface water- 
course, except that it is buried in the ground. Necessarily, proof of physical aspects 
is difficult. Some courts insist on establishment of all elements with reasonable 
certainty; others accept determinations by reasonable inference. Rights to the use of 
definite underground streams are governed by the law of watercourses—by the 
riparian or the appropriation doctrines, or both of them concurrently.® 


4. Ground Waters: Underflow of Surface Streams 

Underneath a surface stream, there is usually an underflow or subflow. This 
consists of water in the sands, gravels, and other subsoil over which the surface stream 
flows, moving in the same direction and in intimate contact with the surface stream. 
The boundaries may extend laterally for considerable distances beyond the banks of 
the surface channel. From a legal as well as a physical standpoint, the surface stream 
and the underflow are not two separate rivers, but are component parts of a single 
watercourse.” Rights to the use of the underflow are governed by the law of water- 
courses, therefore, just as are rights in the surface flow; and rights that attach to a 
watercourse include rights in its underflow.’® 


5. Ground Waters: Percolating Waters 

In determining rights of use, percolating water is usually considered to be sub- 
surface water that is free to move by gravity and, hence, to enter wells, but not con- 
centrated in what the law classifies as a definite underground stream or as underflow 
of a surface stream." As in the case of watercourses, rights to the use of percolating 
waters fall into the two general groups: rights inherent in contiguous land, and 
those based on priority of diversion and use. The former group has several sub- 
' divisions: the English or common-law rule of absolute ownership, the American rule 


of reasonable use, and the doctrine of correlative rights.” 


B. The Basic Doctrines 


In discussing more fully the basic doctrines, to which some allusion has already 
been made, each of the several principal types of water rights, unless otherwise indi- 
cated, will be treated as though it were the only kind of water right in the com- 
munity. Later, there will be separately considered the matter of conflicts of water 
rights in areas in which rights of opposing kinds are recognized. 


1. Nature of the Doctrines 
a. Watercourses. Where the riparian doctrine is in effect, the owner of a tract of 


"See 2 KINNEY, op. cit. supra note 5, §§1156-60. 
*See Kansas v. Colorado, 206 U. S. 46, 114-15 (1907). 
*© See 2 KINNEY, op. cit. supra note 5, §§1161-63. 

™ See 2 WIeEL, op. cit. supra note 5, $1084. 

*? See 2 id., §§1039-66. 
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land contiguous to the channel of a surface stream—called riparian land—has certain 
rights in the flow of the stream. He may divert what water he needs for domestic 
use. For irrigation and other commercial purposes, each proprietor’s use of water 
must be reasonable with respect to the requirements of all others. The same principle 
applies to the ownership of land that overlies an underground stream or the under- 
flow of a surface stream. In each case, by operation of law, the water right arises 
out of the contiguity of land and water supply. But a limited use of the water on 
nonriparian land may be permitted in some states, particularly if other riparian 
owners incur no present or foreseeable damage."* ‘This nonriparian use may be 
considered an appropriation, or a use without formal right, however, rather than an 
exercise of the riparian right. 

The appropriation doctrine, on the other hand, gives no preference to use of the 
water on land solely because of its contact with the water supply. Under this doc- 
trine, the earliest right that attaches to a particular watercourse has preference over 
all later rights when the water supply is not enough for them all, whether the land on 
which the water is applied is adjacent to the stream or many miles away. This 
preference right is known as a priority, and the date on which the right accrues is 
the date of priority."* Needless to say, the priority of an appropriative right is, in 
itself, valuable property. By contrast, the riparian landowner who first begins to 
use water gains no preference over other riparian landowners solely because of his 
earlier use. 

The riparian doctrine is generally followed in the eastern states.'® Of the seven- 
teen western states, it is recognized, to a greater or lesser degree, in the six states 
that extend from North Dakota to Texas on the rooth meridian and in the three 
states that border the Pacific Ocean; in the others, it has been completely repudiated."® 
The appropriation doctrine is a part of the water law of each of the seventeen western 
'7 and some application of this doctrine is likewise made in the statutes of a few 


states, 
8 It follows, therefore, that in some states, the riparian and appropria- 


eastern states. 


tion doctrines are in effect concurrently.’® 


h. Percolating ground waters.” The English rule of absolute ownership allows 


the overlying landowner to abstract ground water from his land at any time and in 
any quantity, regardless of the effect on the water table in his neighbor's land. Any 
recession of the water table, even to the point of exhaustion of the supply, caused 


** See J. R. Lona, A Treatise on THE Law or Ireication §31 (ad ed. 1916) 

™ Sec, e.g., Hewitt v, Story, 64 Fed. 510, 514-15 (gth Cir. 1894) 

18 See Ellis, Some Current and Proposed Water-Rights Legislation in the Eastern States, 41 lowa 
. Rev. 237 (1956); McGuinness, op. cit. supra note 

© See HUTCHINS, Op. cif. supra note §, at 42-44 

'T See id. at 74. 

» E.g., Miss. Cope ANN. §§5956-01 to 5956-30 (Supp. 1956) 

Cf. Nat's Resourcrs PLANNING Boarp, SUBCOMMITTEE ON 


See also Ellis, supra note 15, at 238. 
Srare Waren Law, Srare Warer 


Law in THE DevritopMentr or tHe West og-1t1 (1942) 
®° See particularly 2 WirL, op. cit. supra note 5, §§1039-66; 2 KINNEY, op. cit. supra note 5, §§1185- 


211; Thompson and Fiedler, supra note 5; McGuinness, op. cit. supra note 5; Hutchins, Trends in the 


Statutory Law of Ground Water in the Western States, 44 Tex. L. Rev. 15% (1955) 
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by the heavy pumping of any overlying owner is damnum absque injuria. In some 
jurisdictions, this “absolute” rule is qualified by the requirement that the use of the 
percolating water be not malicious and, in some instances, not wasteful. 

The American rule of reasonable use recognizes that the landowner has rights 
in the water underlying his land, but not unlimited rights. His use of the water 
must bear some reasonable relationship to the use of the overlying land. Unreasonable 
uses have been held to include export of ground water from the area that results in 
impairment of reasonable uses by other overlying landowners and waste of water. 

The doctrine of correlative rights has not been clearly distinguished in some 
jurisdictions from the rule of reasonable use. In California, where correlative rights 
have been most extensively litigated, their basis is reasonable use, with added elements 
of coequality of right and apportionment of water in time of shortage. 

The English doctrine is followed in some states, both eastern and western. In 
many jurisdictions, however, it has been replaced by the American rule of reasonable 
use or by the reasonable use rule as expanded to include aspects of correlative rights. 
In addition, in a considerable number of western jurisdictions, the appropriative 
principle has been applied by statute, court decision, or both to rights to use of 


percolating waters. 


2. Origin of the Doctrines 

a. The riparian doctrine. This doctrine came to America from the Roman law 
by several lines of descent. It was introduced into Texas by the Spanish and Mexican 
governments, which, in many grants of land, included rights in waters flowing 
through or adjacent to the grants. Thus, there was brought to the New World the 
riparian philosophy of the Spanish civil law and of the Roman law from which it was 
derived; and the policy of granting lands together with rights in adjacent waters was 
continued by the succeeding governments of the Republic and State of Texas until 
late in the nineteenth century.*! On the other hand, the supreme courts of Arizona 
and New Mexico have declared that in those jurisdictions the riparian doctrine has 
never existed.” 

Riparian principles of the French civil law, which were also based on the Roman 
law, were imported to the Atlantic seaboard by two eminent jurists, Story and Kent, 
in the early part of the nineteenth century.’ After Kent and Story had taken the 


riparian doctrine from the French sources, the courts of England adopted it as a part 


of their common law, and in so doing, they placed chief reliance on these American 
authorities.“* Thereafter, this doctrine became part of the law of numerous American 
jurisdictions by reason of their adopting the common law as the rule of decision in 


state and territorial courts. 


** See Davenport, Riparian t ippropriative Rights: The Texas Experience, in PRocesDiInGs OF THE 
Water Law Conrerences, Universiry ov Texas 138 (1954); Mann, Riparian Irrigation Rights as 
Declared and Enforced by the Courts, and Protected by the Statutes, of Texas, in id. at 169. 

*® Clough v. Wing, 2 Ariz. 371, 341, 17 Pac. 453 (1888); Snow v. Abalos, 18 N. Mex. 681, 693, 140 
Pac. 1044 (1914) 

®® See Wicl, Waters: American Law and French Authority, 43 Harv. L. Rev. 123 (1919). 


** See ad. at 144-47. 
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b. The appropriation doctrine. This doctrine has various antecedents, both 
ancient and modern. Views as to the origin of the principle in the Southwest conflict. 
One is that it had its roots in the civil law of Rome;** another, that such “appropria- 
tions” arose only as a result of grants of water or of local custom based on prescrip- 
tion.” In any event, the principle of exclusive rights in the use of water for lands, 
regardless of contiguity to streams, materially influenced the development of water 
law in several states in which the Spaniards and Mexicans had made settlements. 

At the middle of the nineteenth century, the Mormons, on public lands in Utah, 
developed a system of appropriation of their own. By community action, they di- 
verted water from streams and applied it to lands in order to produce the food they 
needed. When conflicts over the use of inadequate water supplies arose, the Mormons 
applied the principle of priority in time of beginning use of the water.*7 

During this period also, gold was discovered in the Sierra foothills of California on 
what were then Mexican public lands but which shortly afterward became part of 
the public domain of the United States. Miners flocked there from many states and 
foreign countries. They improvised local rules and regulations for taking and holding 
mining claims and claims to the use of water for working the mines, with the rule of 
priority applying to both land and water.” These customs were strikingly char 
acteristic of those followed by the Germanic miners in the Middle Ages, which later 


spread to various European countries and their colonies.”” Possibly the development 
of the appropriation doctrine in the California gold fields, instead of being altogether 
spontaneous, was influenced by what had transpired in other mining regions of the 


world. Nevertheless, the customs so established became statutory law in various states 
and territories of the West. 

c. Percolating water doctrines. The rule of absolute ownership of percolating 
water is usually traced to an English decision rendered in 1843, although at least one 
early American decision adopted practically the same general principle.” The 
American rule of reasonable use originated in the eastern states, and out of it grew 


the correlative doctrine.*! 


3. Formal Law 

All in all, a considerable body of American law, both statutory and judicial, relates 
to water rights. The riparian doctrine of surface water rights and the rules of ground 
water rights based on ownership of land, as recognized in the United States, are 
composed almost entirely of judicial law. Statutes that purport to affirm the existence 


25 See Nat's RECLAMATION Ass'NX, Report AND RECOMMENDATIONS, PRESERVATION OF INTEGRITY OF 


Srare Warer Laws 165-68 (1943) 

2° See Mann, supra note 21, at 172 

27 See 1 KINNEY, Op. cit. supra note 5, $243 

*® See 1 WieL, op. cit. supra note §, §§68-71; S. T. Harpinc, Warer Ricurs ror IRRIGATION 4-5 
(1936). 

2° See Cuarces H. Suinn, Mininc Camps, A Srupy iN AMERICAN FRONTIER GOVERNMENT 11-35 
(1948); Colby, The Freedom of the Miner and Its Influence on Water Law, in Lecat Essays in Trisure 
TO Orrin Kip McMurray 67-84 (1953). 

*° Sec 2 WieL, op. cit. supra note 5, $1039 

*! See 2 id. $1041 
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of such rights, when they exist at all, are few and brief. In the West, however, soinc 
constitutional and statutory provisions limit the extent and operation of these rights 
or abrogate them completely.** 

The appropriation doctrine, although it is both statutory and judicial, was created 
by neither legislation nor court decision. It was first based on custom, which, in the 
absence of legislation, the courts recognized as controlling.** Generally throughout 
the West, the earliest statutes essentially codified prevailing local customs, rules, 
and regulations that had grown up in the appropriation centers."* Later, as develop- 
ment progressed and complications ensued, there came the enactment of longer, more 
detailed, and more comprehensive statutes, supplemented by hundreds of high court 
decisions as well as constitutional provisions.” 

C. Property Rights in Water 

The water right is real property. The riparian right is said to be not merely 
an easement or appurtenance, but part and parcel of the land. The appropriative 
right generally becomes an appurtenance to the land in connection with which the 
right is completed.** These attachments to land, however, are not necessarily perma- 
nent. : 

Except as noted below, ownership of a water right does not constitute ownership 
of the particles or corpus of the water while in the natural source of supply. The 
owner's right is to take the water from the natural source and to put it to use." 
The common-law doctrine of percolating water rights, however, provides an excep 
tion. Its essential feature is exclusive ownership of the water while it is in one’s 
land.** But this so-called “ownership,” as has been noted, is one to which the law 


affords no right of protection against depletion by the heavy pumping of a neighbor. 


1. Waters and Lands 

a. Waters to which rights attach. Waters to which rights of use attach are chiefly 
those of natural sources. But a watercourse that was originally constructed artificially, 
if subjected to long-continued use and acquiescence by interested persons who have 
come to depend on it, may, by reason of these circumstances, be held to have acquired 
all the attributes of a natural watercourse and to be subject to all the rights that apply 
thereto.” The general rule also is that both riparian and appropriative rights may 
attach to navigable as well as nonnavigable waters, but always subject to the public 
easement for navigation.” 

b. Riparian and overlying lands. The water right that pertains to a tract of 


riparian or overlying land arises by operation of law because the surface stream flows 


*8See Nat'L ReciaMaTion Ass'N, op. cit. supra note 25, at 31-44 
** See, e.g., Jennison v. Kirk, 98 U.S. 453, 457-58 (1879) 

** See HARDING, Of. cif. stipra note 2%, at 22. 

"8 See Nat'L RECLAMATION Ass'N, op. cif. supra note 25, at 31-44 
"© See 1 Wirt, op. at. supra note 5, §§550-51, 711; 2 ad., Fr103-04 
*" See 1 id., $18. "See 2 id., $1039 
** See Hurenins, of. cit. supra note 5, at 18 

*? See Nat's Resources PLANNING Boarp, of. cit. supra note 19, at 
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across it or along its border, or because the waters of a subterranean stream or per 
colating supply move through the particles of its substrata. Physical contact of land 
and water is an essential factor. In addition, the weight of authority—at least in the 
West—is to the effect that a riparian tract cannot exceed the original grant from the 
government nor extend beyond the boundary of the watershed of the stream to which 
the tract is contiguous. Moreover, conveyance of any part of the original tract that 
does not touch the stream (unless otherwise provided in the deed of conveyance) may 
result in the loss of riparian rights with respect to that part.‘t There are many ques 
tionable cases, however, owing to the fact that the courts in some states appear not 
precisely to have determined what is to be regarded as riparian land. 

c. Lands associated with appropriative rights. The appropriative right may be 
acquired and utilized in connection with land, whether or not the land is contiguous 
to the source of supply. In most western jurisdictions, water may be appropriated 
for use outside the watershed in which it naturally flows. This is subject to the 
condition that no injury be inflicted thereby upon existing rights in the original 
watershed. And in some instances, the watersheds of origin have preferential rights, 
even though they are not yet exercised.” The majority view also is that the appropri 
ator need not be the owner of the land in connection with which he proposes to 
appropriate water, but must at least be in lawful possession—such as an entryman on 


public land or a lessee of private land.** 


2. Methods of Acquiring Water Rights 

The riparian right of a proprietor of privately-owned riparian land accrues when 
the land title passes to private ownership—when it is first acquired by grant from 
the sovereign power or by patent under general land laws. There is no formality in 
acquiring the water right other than acquisition of title to the land. Rights to the 
use of percolating waters arising out of ownership of overlying land are acquired 
in the same way." 

Each of the seventeen western states, however, has a statutory procedure under 
which water of watercourses may be appropriated. Of these states, eleven also have 
ground-water appropriation statutes. Most of the procedures contemplate application: 


to state officials to appropriate water, permits, and licenses or certificates when the 


appropriation is complete. With a few exceptions, the statutory procedures are held 


or at least considered to be the exclusive means by which an appropriation of water 


can be made.“® 


». Relative Rights of Water Users 
a. Rights based on landownership. Where the English doctrine as to percolating 
water prevails, each landowner holds an exclusive right that is independent of al! 


** See HuTcnins, op. cit. supra note 5, at 40 
*2 See Natt Resources PLANNING Boarp, of. cif. supra note 1 t 14-18 : o note 7% infra 
and accompanying text. 
*" See id. at 12 
“4 See 1 WiEL, op. cit. supra note §, S711: 2 1d 
*8 See Hutchins, «pra note 20, at 17 
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the others. Under the American rule, however, the use of water by each landowner 
must bear some reasonable relationship to the use of the overlying land. Export of 
the water from the area for commercial purposes or waste of the water to the injury 
of others is not a reasonable use; otherwise, the specific criteria governing these 
relationships have not been well developed. 

Rights of riparian proprietors and of overlying owners based on correlative prin- 
ciples are coequal. In time of water shortage, each landowner is entitled to a reason- 
able share of the common supply. No proprietor acquires an advantage over others 
solely because he uses the water first; so far as they are concerned, he may begin his 
reasonable use at pleasure and may suspend his use at any time and resume it at 
will.“° 
b. Appropriative rights. Each appropriator is entitled to the use of whatever 
water he needs, up to the limit of the terms of his right, out of whatever surplus 
water there may be in the supply above the aggregate quantities necessary to satisfy 
al] rights prior to his own, before any water may be claimed by appropriators subse- 
quent to him in time, This is true regardless of the relative locations of headgates 
on the stream."7 
4. Quanuty of Water 

a. Rights based on landownership. These rights normally do not relate to specific 
quantities of water. The riparian or correlative overlying owner is entitled to a 
reasonable share of the aggregate quantity of water available for the requirements of 
all owners at a particular time. In the event of shortage, apportionment of the supply 
may be made by court order. Decrees of apportionment take account of the then 
existing needs of the landowners, usually on a proportional basis, and remain in effect 
as long as the conditions remain substantially the same as at the time of apportion 
ment. But a new or a modified apportionment may be made whenever the condi- 
tions justify it. The law has not been clearly developed in such respects in some 
riparian states that follow a doctrine of reasonable use, while in some states, certain 
elements of the ‘natural flow’ rule may still apply.” 

In California, riparian or correlative proprietors are held to be entitled to all the 
water of a particular supply that they can put to reasonable beneficial use on their 
lands, but to no more; and appropriators may take the surplus. In case of contro- 
versy, the riparian or overlying owners must first prove the quantities of water they 


need, whereupon the burden is shifted to the appropriators to prove the existence of 


a surplus in the supply to which their rights may attach. Quantitative limitations on 


the riparian and overlying rights then become specific.” 
b. Appropriative rights. Appropriative rights do relate to specific quantities of 
water. The element of priority negatives any obligation on the part of the appropri- 


** See id. at 160-65. See also Wetts A. Hurcnins, Tue Catirornia Law or Warer Ricurs 436-41, 


446-54 (1956) 
*™ See 2 KINNEY, Of. cit. supra note 5, §§7%2-85 
*" See 1 WieL, op. cit. supra note 5, §§751-53 
** See HurcHins, op. cit. supra note 46, at 226, 441-44 
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ator to share with other appropriators, in proportion to their respective reasonable 
needs, a water supply that is not enough to fill their aggregate quantitative require- 
ments. But at no time is the appropriator entitled to divert and use more water than 
he then needs, even though the quantity he needs may be much less than that to 
which his right relates. Whatever part of the water covered by an appropriative 
right is not needed is available for other appropriators in the order of their respective 
priorities.” 

5. Purpose of Use of Water 

a. Beneficial uses. Generally, any use of water that is beneficial may be made 
in the exercise of a water right. 

b. Preferences in use of water. Riparian uses of water are divided into natural 
or ordinary uses, and artificial or extraordinary uses. Natural uses are those necessary 
to maintain the lives of occupants of the riparian land; artificial uses are commercial 
or business uses, such as irrigation, industrial, and development of power. Preference 
is accorded to natural uses in time of water shortage, and to upstream natural uses 
over those downsteam.”! 

Notwithstanding the basic feature of priority, the constitutions and statutes of a 
few western states provide, in effect, that when the water supply is not enough for 
all appropriators, domestic users shall have the first preference and irrigators the 
second. In some cases, compensation is required, Regardless of the wording of the 
provision, however, no supreme court decision has come to attention in which such a 
preference has been enforced as against the holder of a right prior in time without 
payment of compensation, 

Preferences in acquiring appropriative rights are expressed in some. statutes, 
Some preferences apply in the granting of permits, such as between conflicting appli 
cations that are pending before the state administrator at the same time; or in im 


posing conditions in a permit, subordinating it to subsequent permits for preferred 


uses. The purpose of others is to provide for the condemnation of inferior rights for 
superior purposes. And in still other cases, municipalities are granted certain prefer 
ences in appropriating water.™ 
6. Exercise of Water Rights 

a. Handling of water. Water may be diverted at any convenient point on riparian 
land. Under some circumstances, it may even be diverted upstream, so long as the 
rights of other proprietors are not impaired. The unused portion of diverted water 
must be returned to the stream above the lower boundary of the riparian land, or at 
least above the diversions of downstream owners.”* In the case of an appropriator, 
however, the point of diversion is an element of his water right; it is there that the 
right attaches to the stream.** And any unused water so diverted must be promptly 
returned to the stream.”” 


59 See 2 KINNEY, Op. cif. supra note 5, §§7%2-85 *! See 1 WIEL, op. cit. supra note 
54 See HUTCHINS, Op. cit. supra note 5, at 337-58 ** See 1 WIEL, Op. cit. supra note 
5* See Nat's Resources PLANNING Boarp, op. cit. supra note 19, at 10 

55 Fg., Natoma Water & Min. Co. v. Hancock, ror Cal. 42, 51-52, 31 Pac. 112 (189? 
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Methods of diverting, conveying, and using water must be reasonably efficient. 
In current water-law philosophies, unnecessary waste of water is within neither the 
riparian nor the appropriative right; but in applying the requirement of reasonable 
cfhcency to the circumstances of a given casc, the custom of the country is an im- 
portant influence.” 

The riparian or overlying water right may be exercised at any time of the year. 
‘The appropriative right, on the contrary, relates to a specific period. This may be the 
enure year, as in some parts of the American Southwest, or it may be for certain 
months only.** 

b. Changes in exercise. Water rights of lands based on contiguity to the source 
of water supply do not, of themselves, contain limitations on the right of the pro- 
prictor to change his points of diversion and return of the water from place to place 
within his riparian tract, or to change the place of use from one part of the tract 
to another, or to change the purpose of use of the water. Presumably such changes 
may be made so long as the new use or method of use is within the scope of the 
water right. 

In most western states, too, an appropriator may change the location of his point 


of diversion, place of use, or purpose of use, provided the rights of others are not 


thereby impaired. Some statutes contain procedure by which the change may be 
formally made and recorded. In some states however, such changes may be made 


only with permisison of the state engincer, after petition and hearing of objections.” 


7. Loss of Water Rights 

a. Abandonment. Appropriative rights may be lost by abandonment, when the 
intent of the holder to give up his right is accompanied by actual relinquishment. 
No time element is involved. When intent and relinquishment concur, abandonment 


takes place instantly.” Riparian and other rights that inhere in ownership of land 


and that are part and parcel of the land, on the other hand, are not subject to abandon- 


ment. Such rights are not created by use, and in the absence of prescription, they are 


not lost by disuse.” 
b. Statutory forfeiture. Statutes of many western states provide that failure to 


make use of an appropriative right for a specified period of years results in forfeiture 


of the right. Intent is not material; the essential elements are nonuse and lapse of 


Canal Co. v. Chew, 33 Colo. 392, 399-400, 81 Pac. 37 (1905); Gunnison Irr. Co. v. Gunnison Highland 
Canal Co., 52 Utah 347, 357, 174 Pac. 852 (1918); Anderson v. Bassman, 140 Fed. 14, 29 (N.D. Cal. 
1905) (decree restnicting upstream claimants, whether nipanan or nonripanan owners, from using water 
from the stream where no provision was made for returning the surplus water thereto) 
*? See Hureitns, op. cit. supra note §, at 306-09, 316-20 
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ume.** The forfeiture statutes do not, however, apply to riparian and correlative 
percolating water rights.® 

c. Prescription. Water rights of most types are subject to loss by adverse posses 
sion and use, for the period of time prescribed by the statute of limitation of actions 
to recover real property, when accompanied by all the elements necessary to establish 
prescription."* Losses by prescription have been adjudicated with respect to riparian 
rights, correlative rights of overlying landowners, and appropriative rights. 

d. Estoppel. Equitable estoppel may occasion the loss of an appropriative right. 
Under some circumstances, a riparian owner, too, can be estopped from objecting to 
an appropriative diversion that deprives him of the use of water to which he would 
otherwise be entitled.” 

ec. Other ways of severing riparian rights from land. \n California, where cases 
of severance of riparian rights from riparian land have been most extensively litigated, 
the following principles have been declared :“* 

(1) A riparian owner whose land is cut off by avulsion from contiguity to the 
stream thereby loses his riparian right, unless he restores the stream to its original 
channel within a reasonable time and without trespassing on the lands of others. 

(2) In the subdivision of a riparian tract, parcels, lying back from the stream 
which are thereby cut off from contact lose their riparian rights, unless the intention 
to preserve them is mentioned specifically in the deeds or is necessarily implied by 
the circumstances. If the riparian right of a detached parcel is once lost, it can 
never be regained, even if the parcel is later united in ownership with lands con 
tiguous to the stream. 

(3) In a partition of riparian land, riparian rights are preserved in all of the sub 
divided parcels, whether or not severed from contact with the stream, unless the 


decree of partition provides otherwise. 


(4) A riparian owner who sells his land may reserve the riparian right by a 


lause in the deed of conveyance. 

(5) A riparian owner may grant his riparian right to another person who pro 
poses to divert the water to nonriparian land. Such a grant is not made in the exercis 
of his riparian right, and it does not transfer the riparian right to nonriparian land. 
Its only effect is to waive the right of the grantor to object to the grantee’s diversion. 


** See 1 WIEL, op. cit. supra note 5, §§574-78; 2 KINNEY, Oop, cit. supra note 5, §41114%-20; Hurenins 
Risources PLANNING Boarp, op. cit. supra note 
s89, 530-31, 45 P.od 972 (1935) 


Alhambra, 43 Cal.ad go! 


op. cit. supra note §, at 392-97; Nat'l 19, at 17-18 
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Freeland v. Peltier, 44 S.W.2d 404, 408 (Tex. Civ. App. 1931); Pasadena \ 
433-34, 207 P.2d 17 (1949) 
** See Nari Risourcrs PLAann 
soriptive Water Rights in California and the Necessity for a 
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ING Boanp, op. cil. supra note 19, at 1-19 
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a7 
See Heurecmns, op, at. supra note 46, at 193-9 


** See id. at 189-06. 
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The contract is binding on the parties and their successors but not on other riparian 
owners who do not consent to the transaction. 

(6) The riparian right may be condemned for public use under the laws relating 
to eminent domain. 

8. Permit Systems 

In some eastern states, legislation requires a permit from a state agency to take 
water for irrigation or other purposes from a watercourse; and in a few states, from 
a ground-water source. It is doubtful whether, in most such states, these permits 
create any substantial property rights.” Although they probably have little effect 
on riparian rights, they may provide some administrative restraint upon the exercise 
of these rights, and they do provide a record of use that should be extremely useful 
in considering water rights legislation and administration in the future. 

D. Conflicts and Their Adjustment 
1. Riparian and Appropriative Rights’ 

The conflict between appropriative and riparian rights has been significant only 
in the seventeen western states. ‘There, the century-old impasse has been settled in 
some jurisdictions, at least so far as basic principles go, but it still persists in others. 

Individual conflicts have stemmed principally from the asserted right of the 
riparian owner to have the stream flow down to his land. Although the “natural 
flow” theory of the common law had been so modified, where irrigation was im- 
portant, as to allow each riparian owner to make a reasonable use of the water on his 
riparian land, even though the result was to lessen the flow to downstream pro- 
prietors, there was nothing in the riparian doctrine that required the latter to submit 
to upstream diversions to nonriparian lands. On the same stream, then, there have 
been riparian landowners who have claimed that their water rights entitled them to 
the full flow of the stream as against nonriparian diversions, whether or not the 
riparians had ever used the water or presently intended to do so; and appropriators 
who have claimed that priority of diversion and use of water should govern, whether 
the use be made on riparian or nonriparian land. Conflicts also have resulted in some 
areas from claims by riparians of the right to use water wastefully or to withhold use 
without losing the right. And in still others, they have arisen simply from competition 
between early and late comers for the use of water supplies not sufficient for all. 

Considering the West as a whole, the trend has been toward bringing the opera- 


tion of the riparian doctrine—where it is recognized—more into line with standards 
of use generally applicable to appropriators. This has been accomplished by sub- 
stantially modifying the common-law right for the purpose of reducing or eliminating 
its obstructive aspects. At present, a riparian owner has no more license to waste 
water than has an appropriator; and the appropriator never has had the right to do 
that, although in practice, he may, in many cases, actually have diverted more than 


*’ See Ellis, supra note 15, at 238 
7 See generally, Hutchins, History of the Conflict Between Riparian and Appropriative Rights in the 
Western States, in Proceepincs or THe Warrer Law Conrerences, UNiversiry or Texas 106 (1954). 
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he put to beneficial use. In a few of the western jurisdictions, however, the interrela- 
uonships of riparian and appropriative claimants have not yet been definitely estab- 
lished. 

a. Nature of adjustments, The riparian-appropriative conflict has effectively 
been settled in eight of the seventeen western states by repudiating the riparian doc- 
trine in toto. In some of these jurisdictions, the doctrine never had been recognized. 
In a few, its status was in question during the early years of water development. And 
in one state, the supreme court actually recognized the riparian doctrine for a time 
and then repudiated it. 

In the dual-system states of the West—the six lying on the 1ooth meridian and 
the three bordering the Pacific Ocean, some portions of which are generally humid 
and other portions generally arid or semiarid—conflicts have resulted in retaining the 
riparian doctrine but modifying its principles. The extent of modification of the 
common-law doctrine and the resulting effectiveness of the appropriative principle 
when opposed, in a particular area, by the riparian vary considerably. Some examples 
are: 

(1) As the result of legislation and court decisions, the riparian doctrine has been 
reduced to little more than a legal fiction and to minor importance in the economy 
of the state. 

(2) The riparian owner must put the water to reasonable use in order to hold it 
as against the claim of an appropriator. 

(3) The riparian doctrine in its reasonable-use phase is fundamental, but super 
imposed upon it is a system of appropriative rights that relate to the surplus waters 
above those to which riparian rights attach. With respect to the full quantities of 
water necessary ‘o supply the riparians, their rights are paramount. But equally 
paramount to the claims of riparian owners are appropriative rights with respect to the 
surplus. 

b. Unused riparian rights. A major difficulty in these adjustments is the matter 
of unused riparian rights. In as much as in the strict application of the riparian 
doctrine the water right is neither gained by use nor lost by disuse, future use stands 
as high as present use and is equally entitled to protection of the law against impair 
ment by appropriative diversions. This right reaches into the indefinite future; there 
is no time limitation whatsoever. 

In jurisdictions in which the courts hold to the sanctity of the unused right, 
statutory attempts to provide for their forfeiture have not been tolerated, California 
is one of these states. There, in order to preserve the unused right from loss by 
adverse use, the riparian Owner may obtain a declaratory decree against a person 
whose diversion for nonriparian purposes threatens to ripen, if continued, into a pre 
scriptive right. The effect of this declaratory judgment and decree is to enjoin the 


adverse party from diverting the water at any time the riparian wishes to use it and 


from claiming a right by adverse use as against the latter. 


The question of unused riparian rights has been met in some other states 
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2yp) 
by requiring the riparian owner to begin making beneficial use of the water within 

certain time fixed by statute, or, in the event the water is wanted by an appropri- 
ator, either to begin use wichin a reasonable time or to allow the appropriative right 
to take precedence. Whe-her the courts have gone along with legislative attempts 
ty do this has depended upon the extent to which they considered their former 


declarations as to future use stare decisis. 


2, Ground Water Rights 

2. Correlative overlying and appropriauve rights. Conflicts between these rights 
have been confined to much smaller areas and to shorter times than have the historic 
ripartan-appropriative conflicts. In California, where they have had the attention of 
the courts in a considerable number of cases, the interrelationships are the same as 
those of riparian and appropriative rights. Basically, the rights of overlying owners 
ire paramount, and appropriators for nonoverlying uses may take the surplus. And 
an overlying owner may have his right of future use protected by obtaining a declara 
tory judgment and decree.” 
b. Absolute ownership and appropriative rights. Vhe conflict between a right 


of absolute ownership of percolating water and a right of appropriation in a stream 


with which the percolating water is physically connected is irreconcilable. There is 


no present legal basis for adjusting such conflicting rights so long as the right of an 


overlying landowner to the ground water in his land is held to be absolute. 
E;, Comparative Evaluation 
To the extent that water development is carried on by individuals and small! 
groups, the question of what basic doctrine shall prevail comes to the fore. The 
following comparisons are based on western experience with the appropriation and 
riparian doctrines. This experience cannot, it should be noted, be carried directly 


to eastern problems without extensive study and probably some trial and error. 


1. Riparian Doctrine 
a. Some advantages. By contrast with the appropriator who holds a junior or 


late-scason right, the riparian landowner is assured of at least some water whenever 
it is available. 

In its common-law form, the riparian right is not lost solely by disuse; although 
in some western jurisdictions the right must be exercised if the landowner is to hold 
it. Where this right of future use is recognized, the riparian right may be sate 
‘cuarded by declaratory decree against loss by prescription on the part of an appro 
priator. This is an obvious advantage from the standpoint of the riparian owner. 
From the standpoint of “unfreezing” unused water rights so that the water may be 
made available for use, however, it is a material disadvantage. 

In the West, the trend is to hold the riparian owner to reasonable use as against 
an appropriator as well as against other riparian proprietors. 

Although the right of a riparian owner encompasses the use of the water only 


"™ See Hurcmns, op. cit. supra note 46, at 441-46. 454-59, 493-94, 408 0 
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on his riparian land, he can purportedly sell his riparian right to a nonriparian owner, 
the effect of which (in California) is simply to estop him from objecting to the 
latter’s diversion. 

The riparian doctrine is better suited to a situation in which the demand for the 
water does not exceed the supply and large investments are not required to develop 
water supplies. 

b, Some disadvantages. Where the right of future use is recognized, the unused 
riparian right can be held indefinitely without forfeiture, which means that riparian 
owners who have been making use of the water may have to forego some of their 
accustomed use when the previous nonusers elect to demand their shares. 

The riparian doctrine tends to. “freeze” a variable quantity of water to a specific 
tract of land. By contract, however, at least in California, the riparian owner can 
ostensibly sell his riparian right to a nonriparian and thus estop himself from object 
ing to the latter’s diversion. 

In its common-law form, the riparian right contemplated forebay storage only. 
In California and Washington, the courts have held that the riparian right does not 
cover seasonal storage of water; such storage may be accomplished only under appro 
priative rights. 

Originally in California, where most of the disputes between riparian owners and 
appropriators have been litigated, the courts held that the riparian owner was not 
limited to any measure of reasonableness as against an appropriator. Now, as a 
result of a constitutional amendment and its favorable interpretation by the supreme 
court of the state, the riparian is limited to reasonableness as against appropriators 
as well as against other riparians. 

The contribution of the riparian doctrine to the building of western agriculture 


has been much less than that of the appropriation doctrine. The riparian doctrine 


apparently was satisfactory in eastern states until recent demands for water raised 


questions of adequate supplies. 


2. Appropriation Doctrine 

a. Some’ advantages. his doctrine assures the holder of the water right of his 
full appropriative supply of water, in order of priority, whenever the water is avail 
able. Hence, early priorities have reasonable assurance of a water supply each year. 
Thus, it enables development to be predicated on a reasonably assured water supply. 
Much of this advantage would be lost if water could be appropriated for only a period 
of years, not in perpetuity, in an area in which irrigation is necessary to agriculture 

Although in early days there were rendered some excessive decrees that still give 
trouble, the appropriation doctrine always has been limited, in theory, to beneficial 
use. It has come to be further limited to economical or reasonable use as against other 
appropriators. This does not mean a sharing of the water by senior and junior 
appropriators in time of shortage; it means simply that the appropriators shall divert, 


convey, and use the water not only without unnecessary waste, but with as high a 
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degree of efficiency as is consistent with the general economy and actual practices 
of the community. 

Appropriation statutes can, and many of them do, provide restrictions on the 
right to appropriate water in the interest of the public welfare. Such restrictions 
have not yet included criteria based on character of the land; but there is no reason 
why the state could not provide that an application to appropriate water shall be 
rejected where the land proposed to be irrigated is poor, thus withholding the water 
in favor of later applicants for use on better land. The state grants the right to 
appropriate water, and it can certainly regulate the method of appropriation. This 
would be a proper exercise of its police power. 

Water can be appropriated for storage for beneficial use, whether the storage be 


temporary or seasonal. 

The prevalence of provisions in the western statutes, and approval of the principle 
by the courts, for changes in exercise of water rights—point of diversion, place of use, 
and purpose of use—where no injury is inflicted on others, allows a considerable 


measure of flexibility in the application of this doctrine. 

The appropriative right can be lost by abandonment or statutory forfeiture. An 
essential feature of the appropriative right is that it is gained by use and may be lost 
by disuse. 

On the whole, the appropriation doctrine has contributed materially to the agri- 
cultural development of the West, where the acreage of good land has exceeded the 
quantity of water with which to irrigate it. 

b. Some disadvantages. Holders of late priorities probably have little assurance 
of water supply in most seasons, and the very late ones have no assurance except in 
years of extremely heavy runoff. Under the essential philosophy of the doctrine of 
prior appropriation, diversions under later priorities are reduced or cut off entirely 
when the supply is less than sufficient to fill the requirements of all those earlier in 
point of time. 

The appropriation doctrine tends to “freeze” a specific quantity of water to a spe 
cific tract of land. The provisions for transferring the use of the water to other 
purposes or to other lands tend to lessen this disadvantage; but there is no provision 
in the law, aside from condemnation, for requiring an appropriator to accede to a 
change of the place of use of his appropriated water from one tract to another so long 
as his right is in good standing. In other words, there is a large measure of in- 
flexibility with respect to a continuously-used appropriative right, even though the 
water might be put to better use elsewhere. 

In areas in which both riparian and appropriative rights are recognized, a riparian 
owner may prevent the ripening of a prescriptive right in favor of an appropriator 
by obtaining a declaratory decree against him. 

3. Summary. 


This enumeration of the asserted advantages and disadvantages of the riparian 
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and appropriation doctrines, as they influence individual effort in developing water 
resources, seems to indicate the need for modification in both doctrines in the future 
to meet changing economic conditions. In the eastern states, there is a strong move- 
ment toward modification of the riparian doctrine to foster more development of 
water resources by individuals and small groups. The purpose is to assure the person 
who develops a water supply a reasonable opportunity to recover the benefits from 
his efforts. This movement to modify the riparian system might be characterized 
as a move toward certain elements of the appropriation doctrine, but it will probably 
result in something quite different from the western appropriation doctrine. 
Because of the nature of the remaining opportunities in surface water resources, 
our greatest future development will come from group enterprises and large-scale 
public projects encompassing entire river basins. The relation of the above-outlined 


water rights doctrines to such projects will, accordingly, be explored in the next part. 
II] 


IMPLICATIONS FOR River Basin DeveLopMENT 


A. By Whom Is the Development to Be Made? 

The implications of the various water rights doctrines for river basin development 
will depend, to some extent, on which agency or agencies participate in the under 
taking. Will the development be made exclusively by federal, state, district, or indi 
vidual effort, or by some combination or combinations of these? 

Let us assume, first, that the federal government will develop the river basin. 

The powers of the federal government are limited to those delegated by the 
Constitution, Over the years, these delegated powers have been interpreted by the 
Supreme Court and extended by congressional action to provide a significant body of 
law and authority for water resources development as to navigation, flood control, 


irrigation, power, other public purposes, and related land uses. Under the com 


merce power,”” for example, Congress has jurisdiction over all navigable waters and 


nonnavigable tributaries as related to navigable capacity of the navigable waterways. 
And not only has the Supreme Court outlined the authority available to carry out 
this specific function, but it has also indicated that in the exercise of the commerce 
authority, there is no constitutional impediment to Congress in comprehensive de 
velopment of navigable rivers and their watersheds :” 

It is for Congress alone to decide whether a particular project, by itself or as part of a 
more comprehensive scheme, will have such a beneficial effect on the arteries of interstate 


commerce as to warrant it. That determination is legislative in character. 


In section eight of the Reclamation Act of 1902,"* based on the property clause,”® 
which vests in Congress the authority to control the use of federal public lands, how- 

78 U.S. Consr. art. I, §8, cl. 3. 

™ 3 Presipent’s Warren Resources Poticy Comm'n, Reporr 23 (1950) 

7 32 Srar. 390 (1902), 43 U.S.C. §383 (1952) 

7° U.S. Const. art. IV, §3, cl. 2. 
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ever, the Secretary of the Interior is directed to proceed, in carrying out the terms of 


that act, in conformity with state laws relating to the control, appropriation, use, or 
distribution of water used in irrigation. There is now a vigorous movement to have 
Congress apply that same principle to all federal agencies in dealing with water where 
rights of use may be affected. 

Let us assume, second, that the state will develop the river basin, as California 
proposes to do with respect to the Feather River. 

In such instances, the state files on the unappropriated water in the basin, stores 
the water and conveys it to the places of use, and delivers it to consumers through the 
media of organizations. The state is the formal appropriator, as is the Bureau of 
Reclamation with respect to federal reclamation projects, and the state contracts with 
intermediate organizations for delivery to the water users; but some courts say 
that these users are the actual appropriators, even though title to the right is held by 
the agency that makes the formal appropriation.” 

Planning and development in river basins, however, will probably be carried out 
by combined efforts. The Advisory Committee on Water Resources Policy suggests 
that to achieve the maximum beneficial use of water resources, planning for their use 
must be participated in by the interested federal agencies, the states, local governments, 
and private citizens.“” Full development will require the resources and powers of 
both state and federal governments. 

Under our system of constitutional government, it is fundamental that rights 
of private property must be respected, Persons may not be deprived of their property 
without due process of law, nor may private property be taken for public use without 
just compensation, But by exercising the power of eminent domain, a governmental 
or public agency, when adequately empowered and financed, may take established 
rights of property—in this case, water rights—and may reshuffle the water and its 
uses and users through the medium of contractual relationships. 

3. What Are the Existing Water Rights Doctrines in the River Basin? 

In all states in which planned river basin development will take place, some form 
or forms of water rights doctrine already exist. In the West, this may be solely the 
appropriation doctrine for surface streams, or it may be appropriation and riparian 
combined: for percolating vroun | water, it ma he appropriation, or it may be some 
principle that rests on ownership of overlying land. In the east, this will generally 
be the riparian doctrine as to surface water, and either the doctrine of absolute owner- 
ship or that of reasonable use with respect to percolating ground water. 

™ Ickes v. Fox, 300 U.S. 82, 93-95 (1937); Nebraska v. Wyoming, 325 U.S. 589, 612-15 (1945); 
Murphy v. Kerr, 296 Fed. 536, 544-45 (D. N. M. 1923), aff'd, 5 F.2d go8 (8th Cir. 1925); Prosole v. 
Steamboat Canal Co., 37 Nev. 154, 159, 162-65, 140 Pac. 720, 144 Pac. 744 (1914); Whiting v. Lyman 
Water Co., 59 Ariz. 121, 124, 124 P.2d 316 (1942), Contra, Farmers’ Cooperative Ditch Co. v. Riverside 
Irr. Dist., 14 Idaho 450, 457-59, 94 Pac. 761 (1908); In re Walla Walla River, 141 Ore. 492, 496-98, 
16 P.2d g34g (1932). Neither the ditch company alone nor the users alone are appropriators in the strict 
sense of that term. Jefferson County v. Rocky Mountain Water Co., 102 Colo. 351, 356, 79 P.2zd 373 


(1938). See discussion in 2 Wier, op. cit. supra note 5, §§1338-47 
" Paesipentiat. Apvisory Comm. on Warer Resourcrs Poticy, of. cit. supra note 1, at 14 
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In jurisdictions in which the riparian doctrine is firmly established, there may 
be a question of superimposing some form of the appropriative principle on the 
underlying riparian system, because the riparian doctrine, in its original common- 
law form, is not alone adequate for river basin development in any area in which 
the available water supply falls short of the quantity needed for all demanded uses. 
In these jurisdictions, the riparian right probably is not lost by mere failure to exercise 
it, so that an unused right may be put to use at any time in the future, regardless of 
demands of appropriators. This presents a serious problem; but if, in a given state, 
the court decisions with respect to the vesting of riparian rights are few and of little 
practical effect, the changeover to a predominantly appropriative system might be less 
difficult. 

In states in which the riparian doctrine has been repudiated and rights to the 


use of water may be obtained only by appropriation, riparian problems are a thing of 


the past—if they ever existed—and a major problem is and will be to use the appropri- 
ative principle to its best advantage and to make needed modifications to conform to 
large area development. 

Where the riparian and appropriation doctrines exist concurrently, their ad 
justment necessarily poses substantial problems. This is the case in the two largest 
states, Where adjustments between these basic doctrines have been made, are being 
made, and doubtless will continue to be made. 

C. Water Rights Doctrines in Relation to Continuing Large-Scale Development 

The trend in both the West and the East is toward large-scale development of sur 
face water supplies. In many areas, the smaller opportunities are largely exhausted, 
and group organizations and public agencies have been and are being more and more 
employed for the purpose of storing water and conveying it considerable distances to 
the places of use. An extreme example: The Feather River Project in California 
proposes to take water from the northern Sierra Nevada and convey it almost to 
the Mexican border—a distance of hundreds of miles, down the Sacramento Valley, 
up the San Joaquin Valley, over a mountain range, and thence into southern Cal 
fornia. The principal water rights problem there is created by the “areas of origin” 
statute which requires that areas in which water originates shall not be deprived of 
the full quantity they need by reason of any state or federal project.’* The State 
Department of Water Resources is directed to file on all unappropriated water needed 
for state projects. When the “areas of origin” question is settlhed—by some arrange 
ment that will safeguard not only the valid claims of areas of origin, but also the 
equities of areas to which the excess water is exported—a major problem in such 
projects will be that of dealing with users of water on the basis of contractual relation 
ships, rather than individual water rights. 

In Nebraska, too, an issue arose as to whether the state should permit the 

™ See Car. Warer Cope ANN. §§10500, 10504, 10505 (West 1956) (water supplies of counties of 


origin); 1d. §§11128%, rigoo, 11451, 11452, 11460, 11465, 11462, 11463, 11500 (water supplies of water 


sheds or areas of origin). 
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diversion and use of stored water to irrigate lands outside the basin from which 
the water was originally taken when the Central Nebraska Public Power and Irriga- 
tion District proposed to take some 600,000 acre-feet of water annually from the 
Platte River and use about sixty per cent of it outside the Platte River basin in the 
Republican River basin. The Department of Roads and Irrigation granted the 
necessary water allotments, but this action was appealed by both appropriators and 
riparians in the Platte Valley, After reviewing the legislative history and the impact 
on the economy of the Platte Valley, the Nebraska Supreme Court overruled the De- 
partment of Roads and Irrigation and declared the applications of the District to be 
revoked.” Several bills have since been introduced in the state legislature to au- 
thorize transwatershed diversion, but none has passed, and the laws of Nebraska, 
as interpreted by the state supreme court, now forbid transwatershed diversion.” 
This provision has direct impact on river basin development. Not only did the 
Central Nebraska Public Power and Irrigation District have to confine its water use 
development activities to the Platte River basin, but other proposed transwatershed 
diversions, as proposed by the Bureau of Reclamation, could not be undertaken, River 
basin development plans have, accordingly, been redirected toward the utilization 
of water resources within the watershed of origin. 

Several other problem situations also arise in connection with large-scale develop 
ment under the riparian system. The most commonly discussed is that faced by 
a group enterprise in developing a water supply for irrigation when it is economically 
desirable to store water and use it on lands not contiguous to the stream. Similarly, 
under the riparian doctrine, particularly as to nonnavigable watercourses, a city often 
does not have authority, solely as riparian owner, to transport water great distances 
for its use. It may, however, acquire needed rights through such measures as pur- 
chase, condemnation, and prescription. And in another situation, large-scale develop- 
ment by state, or more often by federal, agencies results in the almost complete elim- 
ination of private riparian rights. This is true where reservoirs are built to develop 
fully the power potential of a stream. Lands are purchased or condemned for reser- 
voir purposes, and access to the reservoir is by permission of the developing agency. 


Between the lowest dam and the backwater of the highest reservoir, the river may be 


completely controlled, and, unless specifically reserved, riparian rights are acquired 


by the agency. In case of navigable streams, it has been held that the federal govern- 


ment holds a navigation easement and does not need to pay for riparian water rights 


where the development is for navigational purposes." Any use of water from the 


™ Osterman v. Central Nebraska Public Power & Irr. Dist., 131 Neb. 356, 268 N.W. 334 (1936). Nes. 
Rev. Srar. §46-206 (1943) provides that water diverted from a stream shall not be turned into any 
other stream unless the former excceds 100 feet in width, in which case not more than 75 per cent of the 
regular flow shall be taken. Sec. 46-265 provides that unused water shall be returned to the stream from 
which taken, or to the Missour: River. These sections, said the supreme court in the Osterman case, 
as a practical matter, necessarily limit the location of canals to places within the watershed of the stream 
that is the source of water supply. 

*° Nepraska Lecistarive Councit, Suscommirrre ON Warer Division, Fina Reporr 25 (1944). 

*' See 3 Presipent'’s Waren Resources Poticy Comm'n, op. cit. supra note 73, at 25-29. 
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reseivoir must be under contract with the developing agency. With such complete 
development, the end result of large-scale development under the riparian system is 
apparently no different from the end result under the appropriation doctrine. 

It seems inevitable that as these large-scale and basin-wide developments progress— 
necessarily with the aid of public financing and with control by public agencies or 
large group organizations—the water rights of new users will be represented less 
and less by permits and certificates of appropriation issued by the state engineers, 
and more and more by water service contracts with organizations charged with the 
distribution of water to users—which organizations themselves may either have 
appropriated the water, acquired all the riparian rights, or contracted for water 
supplies from public agencies which are the formal appropriators. 

D. Coordination of Surface and Ground Water Rights 

An important feature of successful river basin development is the coordination of 
all rights to the use of interconnected water supplies, both surface and subterranean. 
If all rights of use are governed by the appropriation doctrine, correlation is made 
on the basis of priority of appropriation. An example is Colorado, where rights that 
pertain to a certain stream are subject to prior rights in ground waters that feed the 
stream, and vice versa.”* 

If part of the rights are riparian and part appropriative, however, as in California, 
coordination includes adjustment of the two conflicting principles and correlation of 
all rights on the basis of reasonable beneficial use. Coordination is legally possible in 
cases in which there is some give-and-take, such as between rights of prior appropria 
tion and riparian rights that have been restricted to reasonable beneficial use against 
appropriators. It is not legally possible in a case in which owners of lands overlying 
percolating waters tributary to a surface stream are recognized by the courts as having 
absolute ownership of the percolating water. In such a case, these landowners may 
lawfully cut off the percolating water entirely for their own use before it gets out 
of their lands and enters the stream. Nor is coordination possible where percolating 
water in these lands, instead of being tributary to a stream, has escaped from it. 
In that case, those who hold rights in the stream may, in the exercise of such rights, 
cut off the escaping supply completely without recourse on the part of the overlying 
owners, no matter how long the latter may have been using the ground water. 


By hydrologic processes, the percolating water enters and leaves the substrata of the 
overlying owner. While the water is in his land, where this doctrine prevails, he 


has an absolute right to use it; before entering his land, or after leaving it, no right 


at all. 
E. Interstate Matters 


River basins do not respect state lines. A number of cases have arisen and have 
been decided with respect to rights to the use of water of interstate streams. In some 


*2 Black v. Taylor, 128 Colo. 449, 458-59, 264 P. 2d 502 (1953); Nevius v, Smith, 86 Colo. 178, 181 
83, 279 Pac. 44 (1929); Faden v. Hubbell, 93 Colo. 358, 368-69, 28 P. ad 247 (1933); Safranek v. 


Limon, 123 Colo. 330, 334-35, 228 P. 2d 975 (1951) 
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such cases, private parties only have been involved; most of these have been litigated 
in federal courts. Others have risen to the dignity of interstate suits, brought and 
decided in the United States Supreme Court, which has original jurisdiction of liti- 
gated controversies between states. 

The United States Supreme Court has laid down broad principles that must 
govern its decisions in such cases."* Each state across which, or along the borders of 
which, an interstate stream flows is entitled to an equitable apportionment of the 
benefits of the stream. There is no set formula for making such an apportionment. 
Of those cases that have been litigated in the West, no two are alike. The Supreme 
Court takes the view that a contest between states is to be settled “in the large and 
ample way that alone becomes the dignity of the litigants concerned.”** The wide 
range of physical and legal conditions and combinations of conditions in interstate 
river basins is reflected in the diverse ways in which the Supreme Court has handled 
this broad principle of equitable apportionment of benefits between states.”° 

In addition to litigation in the Supreme Court, apportionments of waters of various 
interstate streams have been made by compact, with the consent of Congress."® The 
Supreme Court has recommended that this, rather than resort to the Court, be the 
medium of settlement,” and it has held that whether an apportionment be made 
by compact or by decree of the Court, it is binding on the citizens of each state and 
on all water claimants.** 

There are some state statutes with respect to the appropriation of water within one 
state for use in another. A few states make it difficult or impossible to divert water 


legally within their boundaries for conveyance across the state line for use in an ad- 


joining state. Others have what are called reciprocal statutes—they permit such ap- 


propriations to be made, provided the sister state enacts similar legislation.” 


F. Resource Management Districts 
As the demand for water increases and we apply more conservation measures on 
our land, more management and water-control measures on our watersheds, and 
more dams and channel-control structures on our rivers, we will reach a point at 
which all sizable streams and rivers will be more or less regulated and managed, and 
the concept of “natural flow” will have litte meaning. Water supplies will be man- 


*® See 3 Peesipent’s Warer Resources Poticy CoMM'N, op. cit. supra note 73, at 58 

"* Washington v. Oregon, 297 U.S. 517, §29 (1936). 

"© Cf. Kansas v. Colorado, 206 U.S. 46, 95-114, 117 (1907); Wyoming v. Colorado, 259 U.S. 419, 
464-71, 48-49, 496 (1922); Connecticut v. Massachusetts, 282 U.S. 660, 669-74 (1931); New Jersey v. 
New York, 2&3 U.S. 336, 342-48 (1931); Washington v. Oregon, 297 U.S. §17, 522-30 (1936); Hinder- 
lider v. La Plata River & Cherry Creek Ditch Co., 304 U.S. 92, 101-11 (193%); Colorado v. Kansas, 320 
U.S. 383, 391-400 (1943); Nebraska v. Wyoming, 325 U.S. 589, 617-27, 631-46 (1945). 

"© See 3 Presipent’s Waren Resources Poticy Comm'n, op. cit. supra note 73, at 64. 

*™ See Colorado v. Kansas, 320 U.S. 383, 392 (1943). 

"* Hinderlider v. La Plata River & Cherry Creek Ditch Co., 304 U.S. 92, 106 (1938). 

*’ See Hurcnins, op. aft, supra note §, at 403-07; Nat't Resources PLANNING Boarp, op. cit. 
upra note 1g, at 19-21; Hurenins, op. cit. supra note 46, at 364-67; Weiis A. Horcnins, Tue Nevapa 
Law or Water Ricurs 51-54 (1955), THe New Mexico Law or Warer Ricnuts 38-42 (1955); THE 


Ipano Law or Waren Ricurs 3-85 (1956). 
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aged, and the participation of water users in water-management decisions will become 
extremely important. This prospect suggests the need for strong, locally-controlled 
resource-management districts which might carry out the local phases of river basin 
development usually under agreement with the developing agency. Since “rights” to 
use will be directly affected by management of water supplies, the direct administra- 
tion of individual water rights by a state agency will become complicated and difficult. 
In such situations, the state may find it desirable to call upon local public districts 
for assistance in administering the individual water rights concerned, so that ad- 
ministration of rights and management decisions affecting water supply can be 
closely integrated. 
IV 


CONCLUSION 


It is apparent that much of the water rights doctrine of this nation was designed 


to cope with problems that arose from individual efforts to develop and use natural 


water supplies. Because of both physical and economic factors, however, it has be- 
come increasingly clear that individual enterprise in this field must be more effectively 
supplemented by group and public efforts. In the light of these changing conditions, 
a reappraisal of the effectiveness of existing water law doctrines is in order. 

The several doctrines that govern rights to the use of water, some of which have 
been centuries in the making, are based on either landownership or prior appropria 
tion. The former group comprises the riparian doctrine with respect to watercourses, 
and the English, American, and correlative doctrines with respect to percolating 
ground waters—all of which accord rights to the use of water to certain land solely 
because of the land’s contiguity to the source of water supply. Under the appropria 
tion doctrine, on the other hand, water rights that pertain either to watercourses o1 
to percolating ground waters are acquired by those who first divert the water and 
put it to beneficial use. In some states in which opposing systems—such as riparian 
and appropriation—are recognized, adjustment of conflicts has occupied the attention 
of courts and legislatures for many decades, and important problems still await solu 
tion. Each of the doctrines has certain advantages and disadvantages, depending on 
the point of view adopted—for the interest of the individual water user and that of 
the public at large are not always identical. 

As consumptive use of water has increased, extant water law doctrines have been 
reexamined. In some western states, landownership doctrines—both riparian and 
ground water—have been eliminated in favor of exclusive appropriation systems; in 
others, these doctrines have been or are being modified to mitigate or remove their 
obstructive aspects. There is a movement in some of the riparian eastern states, too, 
toward certain aspects of the appropriation doctrine. For, riparian and other land 
ownership principles are not well-suited to comprehensive river basin development, 
since the water rights must be acquired and merged with other rights involved. The 


appropriative principle, instead, would seem to be preferable, although it is not per 
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fect, and much serious thought is being devoted to measures that will improve it for 
this purpose. 

While the trend in both the West and the East toward more management and 
development of watersheds, rivers, and ground water has accelerated the adjustment 
of water rights doctrines, shifts in the use of water accompanying our expanding 
economy may also require adjustments, with due regard, of course, to constitutional 
requirements of due process wherever vested rights are involved. And in this con 
nection, it seems inevitable that the interests of individual water users will come to 


be represented less and less by individual water rights acquired from the state and 


more and more by contracts with resource-management districts which will hold mass 
water rights in trust for the users. 

As we look to the future, new technologies may increase water supplies through 
such innovations as increasing rain and desalting sea water, and these techniques may 
result in a great change in the economics of water use. In framing a model water 
code, one that will implement optimal river basin development, all of these possi- 


hilities—and, indeed, many others—must be considered. 








A MODEL STATE WATER CODE FOR RIVER BASIN 
DEVELOPMENT 


FRANK J. TRELEASE* 


INTRODUCTION 


River basin development generally calls to mind the Tennessee Valley, the Missouri 
Valley, the Colorado Valley—large areas, covering several states or parts of states. 
Attention focuses on the basin and on the role that rivers, once thought of as bar 
riers, have come to play as nationally or regionally unifying forces. The over-all 
problems seem, at first blush, primarily to be federal ones that transcend purely state 
or local interest. But the fact is that rivers form and cross the boundaries of several 
states, and these states, thus, have exerted and will continue to exert a great influence 
m their development. Moreover, no matter how unified a “river basin plan” may 
appear to be as a whole, it is composed of many separate subbasins and projects which 
may be totally contained within a single state and which must be internally co 
ordinated as well as externally related to the major basin plan. 

River basin development, accordingly, is seen to be not an exclusively federal 
function consisting entirely of the large works constructed by the federal government 
on the major rivers. The states, their lesser governmental units, and private agencies, 


too, play an important role. Thus, some states even engage in the actual construction 


of projects, through such agencies as the Montana Water Conservation Board! and the 


state-created “authorities” that have developed the Texas coastal rivers.? Irrigation, 
conservancy, public-power, flood-control, and drainage districts also construct works 
that individually and in the aggregate make significant contributions to full river 
basin development.* And much activity is directed by private interests, ranging from 
the large coordinated projects of the major power companies, Cooperative water 
companies, and major industrial users to the individual efforts of a single farmer who 
controls the water on his fields. For the most part, these public and private agencies 
operate under state law, and these institutional laws, consequently, have an im 
portant effect upon river basin development. But the state laws that have even 
greater influence are those dealing with the private water rights of individuals. 

Some features of river basin development may, of course, depend wholly upon 


* A.B. 1937, LL.B. 1938, University of Colorado. Professor of Law, University of Wyoming. Gen 


eral Counsel, Missouri Basin Survey Commission, 1952. Author, Cases on Wesrern Waren Law (1954), 


and articles in legal periodicals on water law and related subjects 
*See Missour: Basin Survey Comm’N, Missouri: Lanp ano Wartin 42-83, 255 (195%) 
*See Gideon, Rights in Impounded Water, in Procerpincs or THe Waren Law Conrenene 
versiry or Texas 263 (1954) 
® See Missourt Basin Survey ComMM'N, op. cit. supra note 1, at 
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federal law, where, for example, navigation, flood control, and federal power are 
involved, and state-created rights of water allocation must give way.* And the recently 
declared reservation of water rights for federally-owned lands that are not “public 
lands” has raised other possibilities that the federal government may engage in de- 
velopment in the western states without regard to state laws.® Yet, absent such an 
overriding federal interest, the component parts of even a federal river basin develop- 
ment plan will be profoundly influenced by state water law. For, any agency planning 
a project for the control and use of water must do so with reference to certain putative 
beneficiaries; and the allocation of the water rights, the eligibility for these rights, and 
the exercise of these rights will, in most cases, be governed by the law of the state 
in which the water is controlled and used. Under some state laws, a federal or re- 
gional project may be difficult to plan, its costs may be increased, or its benefits may 
be restricted or reduced in value. Indeed, the very existence of the project may de- 
pend upon state water law.’ 

What kind of state water law, then, would best implement river basin develop- 
ment? Possibly germane considerations may be, of course, whether the law is to be 
for Arizona or Vermont, for the basin of the Missouri River or of Horseshoe Creek, 
for the industralized Connecticut Valley or the untamed reaches of the upper 
Colorado. Nevertheless, it is believed that some criteria can be defined that will have 
universal validity, the basic assumption being that all water allocation problems have 
one feature in common—there is not enough water for all possible uses, and some 
choice must be made among competing users or would-be users. 

At the outset, the basic position propounded in this article should be stated: that 
prior appropriation, in the balance, seems to be the best extant system of law for river 
basin development in the United States. Let it be hastily added, however, that “prior 
appropriation” does not mean the uncontrolled exploitation of water resources by the 


first taker, nor the law of any particular western state, nor the expropriation of all 


riparian rights, nor any particular form of substitution of priorities for riparianism. 


Nor is prior appropriation the name for a homogeneous body of uniform law, for it 


* United States v. Appalachian Electric Power Co., 311 U.S. 377 (1940); Oklahoma v. Guy F, Atkin- 
son Co., 413 U.S. 508 (1941); United States v. Gerlach Livestock Co., 339 U.S. 725 (1950). 

"EPC vy. Oregon, 349 U.S. 435 (1955) (the United States can, without regard to state law, dispose 
of water rights in a nonnavigable stream that are applicable to both lands within Indian reservations and 
lands withdrawn from entry and reserved for power purposes). The Desert Land Act, 19 Svar. 377 
(1877), as amended, 43 U.S.C, §§321 et seq. (1952), had been held to reserve all nonnavigable sources 
of water “on the public lands” for the use of the public under state law. California Oregon Power 
Co. v. Beaver Portland Cement Co., 295 U.S. 142 (1935). See Hearings before the Subcommittee on 
Irrigation and Reclamanon of the Senate Commitice on interior and Insular Affairs on S. 863, ®4th Cong., 
ist Sess. (1g56) 

* Treaties with foreign nations and the Indian tribes may create other opportunities for federal de- 
velopment independent of state law. See Note, 17 Rocky Mr. L. Rev. 251 (1945); United States v. 
Ahtanum Irri. Dist., 236 F.2d 321 (oth Cir. 1956) 

* The Secretary of the Interior, in carrying out the provisions of the Reclamation Act of 1902, must 
procecd in conformity with state laws relating to the control, appropriation, use, and distribution of water. 
32 Star. 390, 43 U.S.C. §383 (1952). In all but two of the seventeen western states to which the act 
1s applicable, this involves the procuring, by the Secretary, of a permit from the state water officials. See 
Kank v. (Krug) United States, 142 F. Supp. 1, 124 (S.D. Cal. 1956) 
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exhibits wide variations in the laws of the western states. Moreover, some of its mani- 
festations are good; some are bad—at least some seem less well designed than others to 
accomplish the maximum and optimum development of water resources; and some 
are obviously not suitable for transplantation to the East. But within this large body 
of law are rules, techniques, and devices with which to meet every criticism leveled at 
the generalized concept of “prior appropriation,” whether the criticism is directed at 
existing doctrine in the West or at the doctrine as a solution for eastern problems 
raised by riparian law. In other words, western appropriation could be improved in 
many ways, and the best of this law could be used as a model by any state to meet its 
local needs. The West has had a century of experience with water shortages; the 
East is just beginning to fear them. The doctrine of prior appropriation has shown 
that it contains elements of remarkable flexibility and an ability to grow. It has made 
the transition from a pioneer system of acquiring water rights to a modern system of 
state control of water resources.” Practically every suggestion yet made for the im 
provement of eastern water law has been based upon ideas, techniques, or practices 


now current in the West.” 
ll 


MaximuM DevetopMENT 


The first prerequisite of a model state system of water law is that it should en- 


courage, or at least not deter, maximum development. The most severe criticism of 
riparian law has been leveled at its shortcomings on this score, particularly with 


regard to its limitations on the place of use of water. Since the ownership of adjacent 


land is the basis of the riparian right, a stream’s waters are reserved for the use of 
owners of tracts located on its banks, and usually for use on such land.'? A further 
limitation is that regardless of the extent of the riparian ownership, the use must be 
within the watershed of the stream.'’ Of course, use by nonriparians or by riparians 
beyond the watershed is not proscribed completely, but it exists in spite of rather 
than because of riparian laws—either because the riparian has no use for the water,'” 


* Lasky, From Prior Appropriation to Economic Distribution of Water by the State, 1 Rocky Mr. L. 
Rev. 161 (1928). 

"See Ellis, Some Current and Proposed Water-Rights Legislation in the Eastern States, 41 lowa | 
Rev. 237 (1956); Marquis, Freeman, and Heath, The Movement for New Water Rights Laws in the 
Tennessee Valley States, 23 Tenn. L. Rev. 797 (1955); Coates, Present and Proposed Legal Contro! 
of Water Resources in Wisconsin, 1953 Wis. L. Rev. 256; Barlowe, Proposed Water Rights Legislation 
in Michigan, 26 Lanp Econ. 300 (1950). Most of these papers contain cautious reservations and sug 
gestions for further study. Haar and Gordon, Legislative Change of Water Law in Massachusetts: A Case 
Study of the Consequences of Introducing a Prior Appropriation System, in SYMPOSIUM ON THE Law 
or Warer ALLOCATION IN THE Eastern UnNirep Staves (to be published by The Conservation Founda 
tion 1957), is a spirited defense of riparianism; yet, it suggests an eastern state might profit from securing 
some of the benefits of a water administrative agency, injecting into determinations of reasonable use 
factors of priority, protection of investment, and social utility, and perhaps discarding the watershed limita 


tion on use of water. 
*’ Stratton v. Mt. Hermon Boys’ School, 216 Mass, 83, 103 N.E. #7 (1913). 
™ thid. 
*? Ulbricht v. Eufaula Water Co., 86 Ala. 587, 6 So. 7% (1889) 
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because there is no shortage,'* because the riparian has been bought out,"* or because 
prescriptive rights have intervened to protect the user.’® As for the extent of the 
use that can be made by the riparian, however, the old “natural flow” rule, which 
permitted lower riparians to enjoin uses resulting in substantial diminutions of the 
stream, is today regarded principally as a bugaboo found in old opinions or in am- 


'© The inutility of this doctrine is so offensive to the modern mind, 


biguous dicta. 
in the light of the modern emphasis on maximum development, that it is not thought 
to present any serious obstacle. The modern rule, certainly the modern trend, is to 
permit all reasonable uses, regardless of the amount of water consumed, with reason- 
ableness being measured either by the lack of damage to others or by the relative in- 
significance of the damage compared to the value of the use.’” As long, then, as the 
development is on riparian land, riparian law is no deterrent. 

In contrast, the appropriative doctrine generally encourages development any 
where. The basic tenet of the doctrine is that beneficial use is the basis of the right. 
Wherever there is need for water, whoever needs it, can be applied to serve the 
demand, The case that first applied the rule of appropriation to a dispute between 
the gold miners on the western public domain'® and the case that first propounded 


the “Colorado Doctrine” of basing all state water rights on prior appropriation’® both 


approved diversions from one stream across the divide for use in the watershed of 


nother, and the rule permitting this practice has been regarded as almost universal.”° 

Yet, there are backwaters in the stream of prior appropriation; in some western 
states, restrictions on the place of use of appropriated water have been imposed. 
Colorado has prohibited conservancy districts planning the exportation of water from 
the Colorado River to the eastern slope of the continental divide from impairing or 
increasing in cost any present or prospective appropriation for use within the basin 
of the river“! California, in setting up a state agency to construct the Central Valley 
Project, provided that a watershed or adjacent area which can be conveniently sup- 
plied with its water shall not be deprived of the prior right to all the water required 
to supply the beneficial needs of the watershed or area.** Another California law 
permits a state agency to file applications for priorities that are, in effect, reservations 
of water for a long-range state water plan, but use under this plan may not deprive 
the county in which the water originated of any water necessary for the develop- 
28 


ment of the county.2* These “watershed of origin” and “county of origin” statutes 


"Elliot vo The Fitchburg Railroad Co., 64 Mass. (10 Cush.) 191 (1852) 

Texas Co. v. Burkett, 117 Tex. 16, 296 S.W. 273 (1927) 

'® Martin v. Burr, 111 Tex. §7, 228 S.W. 543 (1921) 

© See Marquis, Freeman and Heath, supra note 9. 

T See ResraryMent, Torts §§852-54 (1939) ** Irwin v. Phillips, 5 Cal. 140 (1855). 

” Coffin v. Left Hand Ditch Co., 6 Colo. 443 (1882) 

*° Wyoming v. Colorado, 259 U.S. 419 (1922). The most notable exception is in Nebraska. See 
Osterman v. Central Nebraska Public Power & Irri. Dist., 131 Neb. 356, 268 N.W. 334 (1936). And an 
ambiguous Texas statute leaves the rule in that state in doubt. Tex. Rev, Civ. Srar. art. 7590 (1948) 

"Coro. Rev. Star. ANN. §149-6-13 (1953). 

7 Cart, Waren Cove ANN, §§11460, 11463 (West 1956) 

**1d., S10505 
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have been held applicable to the federal projects which have supplanted the earlier 
state enterprises.“* To the extent that these are thoughtful exceptions, preserving 
waters from immediate use in order to reserve them for a better future use, they may 
be wise laws. But to the extent that they reflect local pressures for preferred treat 
ment, making blanket reservations of water for the uncertain future uses of the 
residents of the basin, they may foreclose valuable and needed projects which would 
otherwise be feasible under modern engineering methods. 

Another type of political restriction on place of use, which may have a special 
impact on river basin programs, involves interstate appropriations. In many early 
appropriations on interstate streams, the water was diverted in one state, transported 
across the state line, and used in another. Such rights were universally upheld;*° 
but many states, in an excess of localism, have adopted statutes that restrict this 
practice. The most extreme law is that of Colorado, which, for the expressed pur 
pose of preserving all of the water within the state for the use of the state and its 
citizens, absolutely prohibits the transportation of water found in Colorado into any 


other state.*® 


More typical statutes permit appropriations for out-of-state use if the 
state in which the use is to be made grants reciprocal privileges or if the legislature 
gives specific approval to each such diversion.*’ Statutes such as Colorado's are 
obviously undesirable from the standpoint of river basin development, and even the 
more liberal statutes seems out of place today. Developments in one state, where 
the slope of the land dictates a diversion point in another, should not depend upon 
the grace of unilateral action by the state in which the diversion is made. More 
properly, the problem is one of allocating water between states, a problem better 
settled by the method of interstate compact. 

Laws which protect wasteful practices are certainly not conducive to maximum 
development. The policy of the law in the arid states is to compel an economical 
use of water; a prior appropriator should not be able to block future beneficial uses 
by insisting on receiving more water than is absolutely necessary for his purpose. 
The courts have not, however, firmly adhered to this policy in all cases; in some, 
they have given it little more than lip service.” Early irrigation decrees were often 


for atrociously large quantities of water, and many of these are still in effect. They 


do not prevent today’s courts and water officials from restricting the use under 


them in accordance with modern standards.*” Similarly, transmission losses might 
be given a modern treatment. If an appropriator’s ditch is very Jong or the soil 


through which it is dug is every porous, a considerable amount of water will be 


** Rank v. (Krug) United States, 142 F. Supp. 1 (S.D. Cal. 1956). 

2° Willey v. Decker, 11 Wyo. 496, 73 Pac. 210 (1903); Lindsey v. McClure, 136 F.ad 65 (10th Cis 
1943) 

7° Co.o. Rev. Star. ANN. §§147-1-1, 147-1-3 (1953). 

*7 E.g., Uran Cope ANN. §73-2-8 (1953); Wyo. Comp. Star. ANN. §71-265 (1945) 

** Compare State v. Birdwood Irri. Dist., 154 Neb. 52, 46 N.W.ad 844 (1951), with Joerger v. Pacihe 
Gas & Electric Co., 207 Cal. 8, 276 Pac. 1017 (1929) 

2° See Quinn v. John Whitaker Ranch Co., 54 Wyo. 367, 92 P.2d 568 (1939); Tudor v. Jaca, 178 
Ore. 126, 165 P.2d 770 (1946) 
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lost by evaporation and seepage between the point where it is diverted from the 
stream and the place of use. In some states, an allowance is made for a reasonable 
amount of such losses in transmission; in others, the amount needed at the place 
of use is measured out to the appropriator at the point of diversion.*’ In early times, 
the latter rule would have been unrealistic, but today it may have salutary effects, 
since appropriators will be encouraged to line their ditches and otherwise improve 
their facilities, so that water will be more economically used and more land can 
be brought under irrigation. States where water is especially precious might well 
give some thought to this problem. 

A related problem arises from stream transmission losses. In the settlement of 
the West, the lands first taken up were frequently located on the lower reaches of 


streams that lost much of their water into the ground as they flowed over gravelly 


ind porous beds. Appropriations made in such locations, thus, may preclude full 


use of the water that is available upstream, for the lower appropriator’s priority will 
be protected if any usable quantity will reach his point of diversion, even though this 
means that the junior is forced to let a much larger quantity flow past his head- 
gate.** This rule has been criticized as unduly wasteful of the natural resource.”* 
The solution to the problem may be economic, in that if the benefits that would 
accrue from upstream use are, in fact, much greater than those realized by the senior 
ippropriator, it would seem feasible for the upstream user to buy out the lower 
prior rights and transfer the use upstream. But legal solutions may be possible in the 
form of rotation systems that would more equitably spread the benefits of the water,*' 
or physical solutions might be imposed if it can be found that underground sources 
fed by upstream irrigation will supply the downstream priorities.”” 

Another important factor in the encouragement of development is the minimiza 
tion of costs. Under a prior appropriation system, if there is unappropriated water 
ivailable, the costs of development are encompassed within the framework of the 
project itself, the physical works needed to utilize the water. Under a riparian 
system, there may be an added cost in procuring a firm supply, even where the 
water is not presently being used. A prospective riparian or nonriparian user, 
seeking a firm supply, may have to buy his peace from a number of other riparians, 
cither on the open market or, if a public use is involved, by condemnation. Of 
course, if stability in advance is not obtained by grant and water rights are sought 


to be purchased after the user finds himself in trouble because he is now infringing 


"Nev. Comp. Laws §7899 (1929); N. D. Rev. Cope §61-1493 (1943) 

"Stickney v, Hanrahan, 7 Idaho 424, 63 Pac. 189 (1900); In re North Loup River Public Power 
& Irn. Dist., 149 Neb. 823, 32 N.W.2d 869 (194%) 

"® Raymond vy. Wimsette, 12 Mont. 551, 21 Pac. 537 (1892); State ex rel. Cary v. Cochran, 138 Neb. 
163, 292 N.W. 239 (1940) 

" Pisher, Western Experience and Eastern Appropriation Proposals, in Symposium on THE Law ot 
Warrn ALLocarion In THe Eastern Untrep Srares (to be published by the Conservation Foundation 
1957) 

** See Dameron Valley Reservoir & Canal Co. v. Bleak, 61 Utah 230, 211 Pac. 974 (1922); Albion 
Idaho Land Co. v. Naf Irn. Co., 97 F.2d 439 (roth Cir. 1938). 


"’ See Fisher, supra note 33 
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the reasonable uses of riparians, the value of the water right may be the price of 
buying the riparian’s forebearance to enjoin the use, a price which may well be what 


it is worth to the nonriparian to continue his development.” 


Ill 
SECURITY 

A system of water law that would promote and encourage maximum development 
must offer to the water user security for his investment in facilities. Security of 
water rights has been recently analyzed in a most interesting fashion by an econo 
mist,*” who points out that the concept actually involves three quite different things: 
(1) legal certainty, the protection against unlawful acts, subject to the “rule un 
certainty” and “fact uncertainty” inevitably involved in legal conflicts; (2) physical 
certainty, the protection against variation in the quantity of water available for the 
use; and (3) tenure certainty, protection against the loss of the water right by the 
exercise of lawful acts by others. In all of these aspects, appropriative rights seem 
to offer advantages over riparian rights. 

The legal protection given by a system of water law is difficult to measure. In one 


respect, the system of water masters or commissioners charged with the duties of dis 


tributing water according to priorities gives greater protection to the western appropri 
ator than does the lawsuit which is the sole resort of the riparian. The appropriator, 
in other words, has a policeman on the beat.*” The subsidiary factor of rule uncer 
tainty, the inability to predict which of several lines of authority a judge will follow, 
seems greater under riparian law. In some jurisdictions, there may be the fear that 
the “natural flow” rule will be invoked by a court to stop a development that materi 
ally diminishes the stream, especially if the development is nonriparian.”” In many 
states, there is doubt as to the extent of riparian land,"’ the permissible scope of irriga 
tion,*' and the extent to which storage for power and other operations is permissible.” 
There is also the ever-present combination of rule and fact uncertainty involved in 
the determination of reasonable use.“* Of course, there are rule uncertainties in 


*® See Bingham, California Law of Riparian Rights, 22 Cavav. L. Re 
as blackmail) 


*? Wantrup, Concepts Used as Economic Criteria for a System of Water Righi 


(1956) 
** See Lasky, supra note 8. This is, perhaps, a feature of administration 
See Marquis, Remarks 1 SYMPOSIUM ON 


feature that may not be entirely suitable to eastern development 


THE Law or Water ALLOCATION IN THE FasreRN UnNitrep Srares (to be Conservation 


Foundation 1957) 
See 4 Ricnarp R. B. Powerr, Reat. Prroperry 359, 372 n. 2 (1956) 
*’? See Haar and Gordon, supra note g; Arens, Michigan Law of Water Allocation, in Symvosium ON 


rHe Law or Warer ALLOCATION IN THE EasrerN Unireno States (to be published by the Conservation 


Foundation 1957). 
*? See Ellis, Some Legal Aspects of Water Use in North Carolina, SymMeositum ON THE 
rHe Eastern Uniren States (to be published by the Conservation Foundation 1957); 


Law ovr Warra 


ALLOCATION IN 
Arens, supra note 40. 

** See Herminghaus v. Southern California Edison Co., 200 Cal. &1, 
v. California Oregon Power Co., 22 Cal.zd 725, 140 P.2d 79% (1943); Lone Tree Ditch ¢ 
City Electric Co., 16 S.D. 451, 93 N.W. 650 (1903) 

** See Haar and Gordon, supra note g; Arens, supra note 40; Ellis, supra note 4t 


252 Pac. 607 (1926); Moore 


“, v. Rapid 
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appropriation law as well, but most of the choice-of-law problems are met by statutes, 
and in working out a modern water code, these choices can be made. 

The control of physical uncertainty is obviously not entirely in the hands of the 
lawmakers; creeks and even rivers dry up during long periods of drought. But 
the uncertainty of the supply of water for a particular use is affected by the type of 
right held for that use. Physical uncertainty is minimized for early appropriators, 
yet magnified for junior appropriators; for, by the principle of priority, the senior re- 
ceives the full quantity of his appropriation, shifting the risk of stream variation 
to the junior, whose supply may be shut off entirely. Under riparian law, with its 
equality of right, water users with the same or equal reasonable uses may all be 
granted some water in times of shortage, although there is no assurance that each 
will receive enough to make his operation worthwhile. Although equality of right 
has a democratic sound and a surface appeal to mé@st people, an equal share of a 
supply insufficient for all may be so small as to be insufficient for each. But the risk 
of physical uncertainty is not always borne equally by all riparians. What might 
be a reasonable use in good water years may become highly unreasonable in times 
of drought,"* and some riparians may, thus, lose their right temporarily. 

But a true idea of the physical certainty obtainable under appropriation law cannot 
be based on a picture of the water commissioner marching up and down the stream, 
shutting off the ditches of junior appropriators as the flow drops during the summer 
months. ‘Through the coordination of modern engineering science and modern de- 
velopments in the law of prior appropriation, a stability can be reached that cannot 
be matched under riparian law. The hardship to the junior appropriator resulting 
from varying stream flows was first alleviated by developing reservoirs to hold spring 
floods for use later in the season. As the streams were found to fluctuate from year 
to year, larger reservoirs were built to carry over water from the good years and 
provide a supply in times of drought. And often, a good supply can be found in 
a neighboring watershed less blessed with agricultural land or industrial opportunities. 
Much stored water and much water imported from other basins, accordingly, is today 
ipplied supplementally to lands originally dependent upon junior diversions of 
direct stream flow. In these ways, the supply may be firmed up and the variations 


minimized. Appropriation principles are more conducive to these water development 


projects that alleviate this uncertainty of supply—projects that are usually the heart 
of river basin development. Under statutes regulating new appropriations, which 
provide for the denial of permits if there is no unappropriated water in the source 


of supply, appropriations may be granted to the limit of the available water, giving 
both senior and junior a firm right to a firm supply.“ But even if a firm supply 


** Meng v. Coffey, 67 Neb. 500, 93 N.W. 713 (1903). 

“This seems to be the goal toward which the practice under the law of prior appropriation 1s 
moving. Admittedly, much unstable junior development has occurred in the past; but many of today’s 
projects are for the purpose of giving a supplemental supply to such insecure water uses. In the ground- 
water field, there is much emphasis on restricting the issuance of pumping permits in new areas 
to the safe yield of the aquifiers. Wasn. Rev. Cope §90.44.070 (1951); Ore. Rev. Strat. §537.735 
(1955). Ch. Harris, Water Allocations under the Appropriation Doctrine in the Lea County Basin of New 
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is achieved in a valley governed by riparian law, there is no legal limit to the 
riparian’s demands, and if too many choose to participate, or if demands increase, the 
firm supply may become insufficient to satisfy all rights. 

As for certainty of tenure of water rights, the appropriative right seems, again, 
to be preferable. It has been defined as a vested right to take and divert from the 


source a particular quantity of water annually forever.“° The right is clearly defined 


18 to priority, quantity, period of use, and point of diversion. ‘The senior appropri 
ator is protected against invasions by later takers, and the junior appropriator is 
protected against enlargement of the uses of senior appropriators. 

The perpetual nature of an appropriative right is subject to one qualification, stem 
ming from the utilitarian nature of the doctrine—if it is not used, the water right 
is lost by operation of the rules of abandonment and forfeiture.“ 

The right is also subject to termination under powers of eminent domain, but 
security of investment is not thereby impaired, since compensation for the value of 
the use is substituted for the expectations from the continuation of the use. Most 
western preference laws, sometimes thought to be threats to the security of appropri 
ations, are, in fact, applications of the eminent domain principle.” It is true that 
there are possibilities of destruction of vested appropriative rights by the exercise 
of other types of preferences that do not involve compensation, but there are few 
instances where legislatures have adopted these, and new preferences of this order may 
not constitutionally apply to existing rights.“ Of course, tenure certainty increases 
if the particular right stands high in the order of preferences.”” 

Riparian rights are also perpetual, subject to divestment by preferences, such as 
1 city’s exercise of eminent domain for municipal uses. But a particular use of the 
right is always subject to future determination of its reasonableness in view of later 
needs for the water, and even though the use is reasonable, the right gives no 
guarantee of a certain quantity of water as others with equal rights demand a 
share. 

It may be possible to obtain security under the riparian system through pur 
chases of water rights or of releases from riparians. One difficulty with this ap 
proach, however, is that, to a large extent, the certainty desired by the prospective 
water user can rarely be obtained from a single seller. If the prospective user is a 
riparian intending to use a large amount of water, he may have to get grants or 
releases from a large number of other riparians in order to accumulate enough rights 


attached to enough land to insure that future reasonable uses on other lands will 
Mexico, in SyMposiuM ON THE Law or Warer ALLOCATION IN THE Easrern Untrepo Srares (to be 
published by the Conservation Foundation 1957), discussing the restriction of permits to pump from a 
nonreplenishable basin in order to prevent its exhaustion before investments could be amortized, 


e , , 
** Arizona v. California, 283 U.S. 423 (1931). Such a definition, of course, implies no guarantee of 


the continuation of the source of supply. See Harris, supra note 45 
*? See notes &g-g1 infra. 
** See Trelease, Preferences to the Use of Water, 27 Rocky Mr. L. Rev 
ae 
Ibid. 


”’ See Wantrup, supra note 37 
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always leave him a supply. If the developer is a nonriparian, in most states he cannot 
buy from one riparian a right to use the water that will be good against other 
riparian proprietors. The riparian seller of the “water right” has no right to use 
the water on nonriparian land, and he can sell no such right.°' Nevertheless, a large 
number of so-called transfers of riparian rights have been made to nonriparians. The 
reason is that such grants are binding between the parties®* and operate as an 
estoppel against the grantor, preventing him and his successors in title from com- 
plaining of the nonriparian use.” They may, therefore, enable a nonriparian to buy 
out some of the larger riparian proprietors and, hence, serve a legitimate purpose 
in insuring him a sufficient supply of water. 

A few states give full effect to a grant of riparian rights, even as against other 
riparians. The grantee’s right is regarded as a derivative one, to be measured by the 
extent of the right of the riparian proprictor,’* and the grantee obtains a right to 
a reasonable use of the stream as if he were substituted for the riparian. But the 
right that he obtains is subject to variation in relation to the quantity of the flow 
and the reasonable demands of other riparians, and the goal of stability has not 
been reached. 

Another method of obtaining some security under riparian law is by prescription. 
When the old “natural flow” theory was in force, so that any substantial with- 
lrawal from the stream was a violation of a lower riparian’s rights, although it did 
him no harm, such rights were easy to obtain, for the simple reason that people 
do not often start lawsuits unless they are hurt.®” However, where the reasonable 
use theory is applied, the prescriptive period will not begin to run until actual damage 
results from an unreasonable interference with the uses of the riparian. Therefore, 
the continuous use either by an upper riparian or by a nonriparian of a certain 
amount of water each year creates no prescriptive rights as against a lower riparian 
as long as there is no actual clash between their rights;°7 and in the ordinary case, no 
prescriptive right can be obtained by a water user against riparians situated upstream 
from the point of diversion, however long the use continues, for such downstream 
use gives the upper riparian no cause for complaint or redress.°” In any event, the 
doctrine of prescriptive rights is hardly a satisfactory solution to the problem of a 
water user who seeks a firm right. The risk involved in investing one’s money in a 
development, then “sweating out” the prescriptive period in the hope that no action 
will be brought is too great. 

One aspect of physical insecurity, that has already grown acute in some areas 

*' Crawford Co. v. Hathaway, 67 Neb. 325, 93 N.W. 781 (1903); Duckworth v. Watsonville Water 
& Light Co., 150 Cal, 520, 89 Pac. 338 (1907). See Annot., 14 A.L.R. 330 (1921). 

"® Texas Co. v. Burkett, 117 Tex. 16, 296 S.W. 273, 54 A.L.R. 1397 (1927) 

** Duckworth v. Watsonville Water & Light Co., 150 Cal. 520, 89 Pac. 338 (1907) 


**Smith v. Stanolind Oil & Gas Co., 197 Okla. 499, 172 P.2d 1002 (1946). 

"° See Shaw, The Development of the Law of Waters in the West, 10 Cavir. L. Rev. 443 (1922). 

*® Pasadena v. Alhambra, 33 Cal.2d 908, 207 P.2d 17 (1949) 

°T Pabst v. Finmand, 190 Cal 124, 211 Pac. 11 (1922). 

Cory v. Smith, 206 Cal. 508, 274 Pac. 969 (1929). 
Appropriative Rights to the Use of Water, 33 Texas L. Rev. 24 (1954), for some exceptions to this rule. 


See Trelease, Coordination of Riparian and 
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of the West and is a potential threat in the East deserves special mention. This is 
the problem of the loss of substantial quantities of stream flow to those who pump 
the underground waters that feed the streams. Most water development in the past 
has been accomplished through utilization of the waters of surface streams, but 
in recent years, the use of pumped underground water has grown tremendously. 
In periods of deficient rainfall, the low water flows of the streams and rivers must 
supply the most urgent riparian needs and the earliest priorities; yet, the streamflow 
in such periods is derived chiefly from ground-water.” It is, therefore, obvious that 
there must be some correlation between the laws regulating the use of surface 
streams and those regulating the use of water from the contributing ground-water 
reservoirs. This is possible in states where the same rule of allocation is applied to 
both classes of water, as in those western states which have the rule of prior appro 
priation for both, or as in California where the correlative rights doctrine applied to 


underground waters is practically identical to the combination of riparianism and 


appropriations for surface streams.’ But where the allocation rules are different and 


ground waters may be withdrawn by the owner of the overlying soil on the basis 
either of absolute ownership or of reasonable use in relation to his needs, while stream 
waters are allocated on the basis of priority or reasonable use related to the demands of 


others, no protection can be given to the stream owner unless the courts seize upon 
the legal fiction of an “underground stream.” 

There is danger, moreover, even in states applying the same rule of allocation to 
both types of water, that the courts or officials may not recognize the unity of the 
hydrologic cycle and may attempt to treat interrelated sources as separate entities. 
It has been suggested, therefore, that statutes further be enacted providing for a cor 


related list of priorities from different bodies of water so interconnected as to consti 
tute, in fact, one common source of supply,®” although this, in itself, would not be 
enough. Security of rights to stream waters might, however, be increased by requiring 
users of underground waters to cease pumping from wells that interfere with sur 


face flows. But in many situations, the low water flows are merely a surface mani 
festation of an extremely large body of water supporting the stream,®* and to revert 

®® See Thomas, Hydrology v. Water Allocation in the Eastern United States, in Symposium ON THE 
Law or Water ALLocation IN THE Easrern Untrep States (to be published by the Conservation 
Poundation 1957) It reported that in the Platte and Arkansa f 4f Colorado, three times as 
much water must now be sent downstream to supply semior rights as was delivered before irrigation 
wells were drilled in the valle Denver Post, Nov. 18, 1956, Roundup Section, p. 3, col. 1 

*’ Wrathall v. Johnson, 86 Utah 50, 40 P.2d 775 (1935); Hinton Little, 50 Idaho 371, 296 Pac 
582 (1931); Katz v. Walkinshaw, 141 Cal. 116, 70 Pac. 663 (1903) 

* Verdugo Canon Water Co. v. Verdugo, 152 Cal. 655, 93 Pac. 1021 (1908); Maricopa County 
Municipal Water Conservation Dist. v. Southwest Cotton Co., 39 Ariz. 65, 4 P.ad 369 (1934). For the 
Texas experience, see Pecos County Water Control & Improvement Dist. v. Williams, 271 S.W.2d 503 
(Tex. Civ. App. 1954), in which well drillers asserting ownership of underground waters were permitted 
to destroy, without liability, a stream that had supplied appropriators for ninety year 

*2 Nat's Kesources PLANNING Boarp, Stare Warer Law in THe Devetopmenr or THe West 84, 
128 (1943) 

**In Colorado, examples are the Frenchman Creek area, where pumping 100,000 acre-feet of water 
per year would deplete stream flow by only acre feet, and Beaver Creek, where stopping the pump 
ing of 20,000 acre-feet would produce only 1,000 acre-feet of streamflow. See Denver Post, Nov. 14, 


1956, Roundup Section p. g, col. 2 
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to the interest in maximum development, some compromise must be found which 
will permit the use of these vast basins of underground water, yet, at the same time, 


protect, to the greatest possible extent, the rights of users from surface streams. 


A clue to such a compromise may be found in the present appropriation laws. 
In no western state can a prior appropriator insist that conditions on the stream 
remain the same as they were when he made his appropriation. Though a simple 
ditch cut into the bank may have sufficed at first, he cannot skim the cream off the 
river and insist that it all flow by to raise the water to the level of his ditch; a 
diversion dam must be installed to carry into effect his use and, at the same time, 
permit junior uses of the rest of the stream that formerly supported his water up to 
the intake. In some states, he must, as development progresses, install, at his own 
expense, diversion works consistent with the maximum development of the waters 
of the stream, so that he as well as the latecomer bears a share in the cost of total 
development."* In others, he may shift the burden of the cost of improvement to the 
junior,°” or must at least permit a junior appropriator to change his method of 
diversion at the junior’s expense and install more economical means, if all of his 
rights to water are preserved and maintained.”” Borrowing a page from this surface 
water law may solve the instant problem. The suppotting subflow may be likened 
to the full streamflow that once carried the pioneer’s water to his ditch; a change of 
means of diversion is now required so that both senior stream appropriator and junior 
ground-water appropriator can get their water. This can be done by requiring the 
senior to substitute wells for his ditch, without loss of priority, at his own cost or at 
the expense of the junior, whichever may seem most desirable. 

One last point should be made with reference to tenure certainty. In order to 
achieve maximum security, a state water law should provide adequate and efficient 
procedures for initiating, adjudicating, and recording water rights. Much emphasis 
has been placed, in recent writings, upon the necessity for collecting the basic data 
of streamflow and hydrology necessary for adequate planning. One absolutely 
essential datum for planning future projects, however, is the amount of present 
use of water and the total of existing claims to the water. In most of the western 
states, this can readily be ascertained. Early in the history of western appropriation, 
it was found that the ordinary lawsuit was an inadequate method of settling water 
titles, and statutory procedures were devised for bringing all claimants to the stream 
into court. These court procedures are still used in Montana and Colorado, and only 
Texas has the lawsuit;®’ but in the rest of the states with appropriation laws, admin- 


istrative procedures have been substituted, based upon actual stream studies, surveys 


** In re Owyhee River, 124 Ore. 44, 259 Pac. 292 (1927). 

*© State ex rel Crowley vy. District Court, 108 Mont. 89, 88 P.2d 23, 121 A.L.R. 1031 (1939). Salt 
Lake City v. Gardner, 39 Utah 30, 114 Pac. 147 (1911). A strong argument for the proposition that 
the senior should bear the cost of the improvement is found in the concurring opinion of Latimer, J. in 
Hanson v. Salt Lake City, 115 Utah 404, 439, 205 P.ad 255, 272 (1949). 

** Clausen v. Armington, 123 Mont. 1, 212 P.2d 440 (1949); Big Cottonwood Tanner Ditch Co. v. 
Shurtliff, 56 Utah 196, 189 Pac. 587 (1919). 

ov See Lasky, supra note & 
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of land, and inspection of water uses. In Wyoming, Nebraska, and Kansas, the ad- 
ministrative agency carries the proceedings through to final adjudication,®* but to 
avoid the objection that judicial powers are thus exercised by executive agencies, most 
of the states provide for a court decree based upon the administrative findings.” All 
of these procedures give actual or published notice to every claimant of an interest in 
the stream, requiring him to come in and state his claim, and all end in a final 
adjudication effectively barring those who do not appear from making any claim to 
the waters, except as a subsequent appropriator.”” In those states in which riparian 
and appropriative rights exist, the rights of riparians have been adjudicated along 
with those of appropriators.”! 

The determination of past rights is not enough, however; the record must also 
be kept up-to-date by procedures for initiating water rights or recording them as 
they are initiated. The system of permits to appropriate, common in the West, ac 
complishes this effectively, but it must be followed up with procedures for ripening 
the permit into a license upon application of the water to beneficial use, otherwise 
there is no way of telling which permits have been actually followed by development. 

This is not to Say that all western appropriative states have adequate procedures. 
In some states there are “paper rights” to waters that have never been applied to 
beneficial use or that represent uses long since abandoned. Examples are the certified 
fillings and permits issued by the Texas Board of Water Engineers, totaling at least 


four times the amount of water in actual use, and permits and certificates issued 


in Oregon covering twice the acreage actually irrigated.” Ineffective abandonment 
ind forfeiture procedures are responsible for this condition. In Wyoming, the courts 
have, with understandable reluctance, hesitated to declare that a person has forfeited 
his rights, but going beyond simple protection of the appropriator, they have placed 
restrictions upon abandonment procedures that make them almost impossible of 
enforcement. It is held both that these proceedings can be initiated only by a water 
user who can clearly show that he will be directly benefited by the water, a condi 
tion extremely hard to prove on a fluctuating stream, and that the complaint of for 
feiture must be brought within the period of limitations, which begins to run at the 
time of the abandonment, although the necessity for litigation would not normally 
occur to other appropriators until the use of the water was resumed. In addition, if 
the use of the water is resumed before the cancellation proceedings are initiated, the 


rivht is revived.” Such “stale claims” have created considerable uncertainty both for 


existing appropriators and would-be new users needing to know the amount of 


water covered by valid rights senior to theirs.” 


Gen. Sratr. §%2a-708 (1949). 
te 8 ™ thid 


72 « 


supra n 
cc Fisher supra note 33 


lease upra note 

7 Horse Creck Conservation Dist. v. Lincoln Land Co., 54 Wyo. 320, 92 P.2d §72 (1939); Sturgeon 
v. Brooks, 73 Wyo. 436, 281 P 2d 675 (1955) 

™ See Fisher, supra note 33; Note, Stale Claims in Texas Stream Waters, 28 Texas L. Rev, 931 
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FLexipiviry 

On the score of flexibility, prior appropriation has received the criticism and 
riparianism the praise. Charges of fixity, of freezing existing patterns of resource use, 
and of restricting industrial growth are preferred against the doctrine of appropria- 
uion,’® and with some justification. Typically, an appropriation is regarded as a grant 
for a particular use forever; and the earliest and most stable water rights are, thus, tied 
to the pioneer economy, leaving modern developments to take their place at the foot 
of the priority list, with the least assurance of a firm water supply. And in some 
states, restrictions on transfers of water rights to new uses or places of use seems fur- 
ther to insure this result. Under riparian law, on the other hand, flexibility is achieved 
by permitting new riparian users of the water to compete on an equal footing with 
the old. ‘The highest economic use of water may receive judicial recognition as the 
most reasonable, and at any time, a court may reshuffle the water rights to exclude 
vld uses as no longer reasonable and to permit new uses. There is, however, no 
guarantee that the new uses are more economical or suitable than the old,’® and the 
price of this flexibility is insecurity, for such riparian transfers are made without 
compensation, 

But flexibility and stability are not necessarily antipodal, and only in some states 
are appropriations inflexible. It is possible for appropriative protection of invest- 
ment to exist along with freedom of transfer of water rights. If the desired flexibility 
is voluntary transferability with compensation, to permit new uses to bid freely for 
water on the market in competition with other new or old users, the appropriative 
rights of some states are ideally suited for this purpose. Originally, the appropriations 
acquired on the public domain of the West were regarded as freely salable, and 
this is still the rule in some states.” In Colorado, for instance, the use of the water 
is not limited to the land where the water was first applied, and a water right may 
be alienated apart from the land, its use transferred from one place to another, or even 
the character of the use changed, so long as such change does not result in the use of 
a larger quantity of water than the right calls for.” 

On the other hand, some states prohibit the change of water used for irrigation 
from the lands for which it was originally appropriated, except when, for natural 
causes beyond the control of the owner, it becomes impracticable beneficially or eco- 
nomically to use the water for the irrigation of the original land.” Such laws 
prohibit the transfer of water rights from relatively poor to more fertile lands, re 

™ Marquis, Freeman, and Heath, supra note g; Nat’: Resources PLANNING Boarp, op. cit. supra 


note 62, at 45. 
7 See Arens, supra note 40 
™ See W. A. Hurcnins, Secectrp Prostems In THE Laws or Water Ricutrs 38-384 (1942). 


™ Hassler v. Fountain Mutual Irri. Co., 93 Colo. 246, 26 P.2d 102 (1933). The right to make 
such a change is subject to the restriction that no damage to the rights of other appropriators may result. 
Typically, this prevents changes that would deprive downstream users of the benefits of return flow 


See Hurenins, loc. at. supra note 
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yuire an appropriator for new lands to take his place at the bottom of the priority 
list, and prevent him from purchasing a firm water right, although he is able to do 
so. The purpose behind these restrictive statutes seems to have been to prevent 
abuses that arose from the transfer of some old water rights. Many early adjudica- 
uions gave irrigators far more water than they really needed, so that the appropriator 
not infrequently sold his unused water, to which he really had no right.” To 
avoid such abuses and to insure the protection of some interests, such as recreation, 
that cannot bid for water on the market, the control of such transfers might be left 
in the lands of an agency that would allow all such changes unless it affirmatively 
appeared that the public interest would be prejudiced."! 

Such transfers of appropriative rights offer many advantages over deeds and 
releases of riparian rights. The purchaser gets a right to a fixed quantity of water, 
tenure certainty, and as firm a right in terms of physical certainty as he is willing to 
pay for, depending upon where the right he purchases fits into the priority list. He 
does not need to buy riparian land nor move his operation to the river bank. 

If the flexibility desired is the power to force involuntary changes from one 
use to another, with compensation, again appropriation seems to have the advantage. 
As previously noted, most western preference statutes create rights of condemnation 
and permit the exercise of the preference only if the prior nonpreferred appropriator 
is paid full compensation for the loss of his water. ‘Thus, flexibility is achieved with 
out confiscation of investment, for although the nonpreferred user loses the use of 
the water, he does receive its value. Such preferences may insure the economic 
vrowth of certain types of water use deemed desirable when the statutes were enacted, 
but admittedly, most of today’s preferences embody the economic thinking of yester 
day." To the extent that a legislature, perhaps under the guidance of a planning 
agency, can foresee that a certain purpose is now and will be tomorrow more desirable 
than another use, such preferences are valid, but they should be periodically reviewed 
in order to keep abreast of modern thinking.”* 

In some situations, flexibility may be thought to demand the transfer of water 
from one use to another without the payment of compensation, whatever the cost 
in loss of stability of investment. There are a few examples of such true prefer 
ences, by which a new preferred use is placed at the top of the priority list and may 
be initiated without regard to the fact that the supply is already fully appropriated 
4 


for other purposes."* In Texas, since 1931, for example, all appropriations (except 


of the Rio Grande) are granted subject to future appropriations for municipal pur 


poses,”” Several interstate compacts also declare that the impounding and use of 


water for hydroelectric power will be subservient to the use and consumption of 


6 


water for agricultural and domestic purposes.” And the federal government has 


*° See E.woop Mrap, Irrigation Instirurions 174 (1903) 

"Cf. Nat’t Resources PLANNING Boarp, op, cit. supra note 62, at 45 (194%) 

** See Trelease, supra note 4% ** thid 

** hid "Tex, Rev. Cry, Stat. art 7471 (194%) 

*® Colorado River Compact, 45 Stat. 1064 (1928), 43 U.S.C. $6171 (1952); Upper Colorado River 
Basin Compact, 63 Star. 31 (1949), 44 U.S.C. §617]1 note (1g52): Snake River Compact, Act of April 


21, 1950, 64 Star. 2g (1950). 
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given assurance that the use of western waters to maintain flowing navigation chan- 
nels will not conflict with present or future beneficial consumptive uses.*7 

If there is doubt as to the wisdom of granting a perpetual right to a certain use 
or type of use, and yet it is thought desirable to avoid absolute loss of stability, one 
available device is a permit for a specified limited time, during which the appropri- 
ator may recapture his investment through amortization, Examples of this technique 
are appropriations for power purposes in South Dakota and Arizona, limited to fifty 
ind forty years, respectively.”® 

Another type of appropriative flexibility, again without compensation, consists of 
abandonment and forfeiture. As old rights fall into disuse, usually because of eco- 
nomic unsuitability, they cease to exist. An appropriative right may be lost’ by 
abandonment, which consists of the voluntary relinquishment and nonuse of a water 
right, coupled with an intention not to renew the use of the water.”®? A number of 
states have adopted a different concept, that of forfeiture, and provide that failure to 
use water for a certain period of time will result in the loss of the right, regardless of 
the intent of the owner,”” although forfeiture statutes are not generally applied when 


is involunt iry and not attributable to the nevlect of the appropriator.”! 


the nonus« 
V 
PRorecrion oF Pustic INTERESTS 


An ideal system of water use law should give protection to two types of public 


interests—the interest in the protection against exploitation and waste of water re 


sources, including the interest in obtaining optimum development and seeing that 
water is put to the best possible use, as well as the interest held collectively by mem- 
bers of the public in such uses of water as navigation, fishing, and recreation. When 
tested by this criterion, neither the substantive law of appropriation nor the substantive 
law of riparian rights seems to hold any marked advantage over the other. Both 


systems have concepts designed to curb the wasteful use of water, although the 


riparian ideal of reasonable use is based primarily on the question of how much 


damage the use will inflict upon private interests,’” while the fairly new appropriative 
oncept of “reasonable beneficial use” does place emphasis upon the public interest 
in the economic use of the water.’ Nevertheless, courts dealing with riparian rights 
have looked to the general public interest in full utilization of the waters in some 
cases, in which they have held that a riparian must suffer some damage from 
nother riparian’s use in order that full use of scarce supplies can be made.** Riparian 


*T'This is the O’'Mahoney-Milliken Amendment to the Flood Control Act of 1944, 5% Srar. $87, 33 


U.S.C, §701 (1952). 
*°S.C. Cope §61.0152 (1952); Ariz. Cope ANN stat (1939) 
*’ See HUTCHINS, op. cit. supra note 77, at 489. 

°° Id, at 392 

*' Ramsey v. Gottsche, 51 Wyo. 516, 60 P.2ad §35 (1937) 

*8 See RESTATEMENT, Torts §852 (1939) 

** See Nat’L Resources PLANNING Boarp, op. cit. supra note 62, at 40 


®* Rancho Santa Margarita v. Vail, 11 Cal.zd so1, 81 P.2d 533 (1938) 
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doctrines have also been successful in preserving to the public rights to navigation 
and fisheries.” 

One technique used to a limited degree in the West, however, may offer possi- 
bilities unobtainable under riparian law. To the extent that it is possible to forecast 
benefits from a long-range use that will exceed those from more immediate uses, 
waters may be reserved from appropriation to save them for the future use. A 
potential project may be conceived long before actual need arises, and a large and 
comprehensive development may wait years before final plans can be drawn or 
financial arrangements made. If such a project constitutes the most desirable and 
economic use of a large part of the waters of the source of supply, it may be yeopar- 
dized by less desirable appropriations capturing substantial quantities of water before 
it can be initiated. In order to protect such potential developments, therefore, the 
Utah statutes authorize the governor to suspend the right of the public to appropri 
ite the waters.”” Where recreational interests in a particular stream are regarded as 
paramount, the same technique has been used. In Oregon, many streams that form 
beautiful falls or that are famous fishing waters have been reserved from appropria 
tion;"* and in Idaho, the governor has been authorized to appropriate the waters of 
certain lakes in trust for the people in order to preserve them for their scenic 
beauty, health, and recreational values.”” 

The procedures that have been developed to administer ippropriation law, as 
listinguished from the substantive law, offer many advantages for protecting the 
public interest over the typical court enforcement of riparian rights. The courts are 
not an adequate agency for insuring the optimum community benefits from water 
resources;”” it has been pointed out that the adversary process rivets the court's at 
tention to the particular parcels of land in dispute and is not well designed for 
assisting the court to reach the best conclusion regarding social policy and the publi 
interest.'"? One major defect in riparian administration is that it is ex post facto 
in that lawsuits do not ordinarily arise until both competing uses are in operation. 
In contrast, in all but three of the seventeen western states, no use of water can be 
initiated except upon application to state water officials for a permit, which may be 
denied if there is no unappropriated water. In addition, the administrators may 
deny the permit if the proposed use would conflict with the public interest.'"' The 
water administrators of several states have the power to choose among pending ap 
plications that seek to appropriate from the same supply when the available water is 
insufficient for all—in some, according to a fixed list of preferences,'”? in some, on 
broad discretionary grounds relating to maximization of benefits from the use of the 


water.'°* Not only may applications for appropriations be denied as contrary to the 
104 


public interest, they may be subordinated to projects promising greater benefits, 


or 


*® See Arens, supra note 40 Uran Cope ANN. $73 (19 
*T Ore. Rev. Stat. §§538.110-538.300 (1955) "*Ipano Cope ANN. §§67-4301, 67-4304 (1949 


53) 


106 
°° See Arens, supra note 40 * Haar and Gordon, supra note 9 


*°! See Lasky, supra note 8 ™® See Trelease, supra note 48. 
198 Thid. 


¢ Tanner v. Bacon, 103 Utah 494, 136 P.2d 957 (1943) 
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or they may be issued subject to conditions or restrictions dictated by public interest.'° 


It has been noted that this technique has been little used, that very few cases of 
denials of permits on public interest grounds have reached the courts.'°° This seems 
to be a very desirable state of affairs, rather than an indication that the procedure is an 
ineffective one. Most uses of water that have been made in the past, when regarded 
individually, have desirably added to the wealth of the user and of the community. 
The use of water to unlock the mineral wealth that drew the early pioneers, to make 
possible the western agricultural economy, its use for municipal needs, power, and 
stock watering could all be said to fit into the public interest in the development of the 
West. State regulation has been a stand-by power; the need for its exercise may 
grow as maximum development approaches. 

In some of the eastern states with the riparian system, there are provisions re- 
quiring permits for the use or for certain uses of water. These, however, seem to 
operate on a much more restricted scale than do the western permits. For the most 
part, the permits issued under these laws seem to be certificates to riparians that their 
proposed uses are not against the public interest, and the public interest protected 
seems to be principally the maintenance of minimum streamflows. Such permits 
as have been issued to nonriparians are construed as giving no rights against riparians. 
Their administration seems to have had no substantial effect upon riparian rights, nor 
have administrators attempted to use them so as to give any effect to priority of 


107 


appropriation, 
VI 
‘THe Proptem or UNusep Riparian Ricuts 
In theory, at least, a water law that gives effect to unused riparian rights seems 
to violate nearly all of the standards for optimum river basin development. ‘These 
rights constitute the main threat to nonriparian and out-of-watershed development, 
they are the principal cause of insecurity of existing riparian uses, and their presence 


adds greatly to the cost of obtaining firm water rights under a riparian system. 


They are unrecorded, their quantity is unknown, their administration in the courts 


provides very little opportunity for control in the public interest. To the extent that 


they may deter others from using the water for fear of their ultimate exercise, they 
ire wasteful, in the sense of costing the economy the benefits lost from the deterred 


uses. Their main advantage, that of flexibility, can be better obtained by other 


methods. 
Unused riparian rights may stull present problems in the western states of Cali- 


fornia, North Dakota, Oklahoma, and Texas,'’* and they present an apparent prob- 
; PI | 


© Bast Bay Municipal Unility Dist. v. Dep't of Public Works, 1 Cal.zd 476, 45 P.ad 1027 (1934); 
Kirk v. State Board of Irri., go Neb 627, 134 N.W 167 (1912). 


"° Pisher, supra note 34 


7 See Ellis, supra note g. Marquis, Freeman, and Heath, supra 9, suggest that these eastern 
! 


permits statutes could have a broader significance and could even be use! to introduce an element of 
priority 


"" Sce Trelease, supra note 5% 
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lem in all of the eastern states except Mississippi.'”” How serious a problem this is, in 
fact, is difficult to determine except on the basis of local study. 

Most recent reforms and proposals for water law reforms have centered about 
some variation of a plan which would protect all existing riparian uses of water as 
“vested rights,” but would provide that all future uses of water shall be by virtue of 
priority of appropriation, subject to regulation by the state.’’® Over this plan, the 
controversy rages, often unged with emotionalism.''' Defenders of riparianism cry 
out at this destruction of property.’’* And it is admitted that these rights may have 
real value, as representing claims to a future water supply; they may even represent 


actual investment, if riparian land has been purchased at a price which includes the 


potential value of the underdeveloped rights. To destroy such values would run 


counter to one of the major principles outlined above—security of investment in water 


rights. 
sut would such rights be “destroyed”? For the most part, there are still excess 


"See Ellis, supra note g. Mississippi has eliminated unused riparian rights and substituted a tem 
of appropriation, Miss. Cope ANN. §§5956-01 to 5956-30 (Supp. 195¢ 

"’ This proposal is known as the “Oregon plan” and has been in force in that state since 1g09. Ont 
Rev. Star. §539.010 (1955). It was adopted by Kansas in 1945, Kan. Gin. Svat §K2a-701 to H2a 
722 (1949); by South Dakota in 1955, S.D. Laws 1955, ¢. 430, p. 506; and by Mississippi in 1956. Supra 
note 109. The Kansas statute is subject to the possible construction that unused riparian rights nullified 
by appropriations may have to be paid for. In Nebraska, which adopted a statute permitting appropria 


tions in 1889 without stating its effect on riparian rights, it was held that an appropriator might take 


the riparian’s water as if by condemnation, that a riparian could not enjoin an appropriative use, and that 
his damages for loss of unused riparian rights was nominal only. Crawford Co. v. Hathaway, 67 Net 
325, 93 N.W. 781 (1903); McCook Irri. & Water Power Co. v. Crews, 7 ( g6 N.W. 996, 
102 N.W. 249 (1905); Cline v. Stock, 71 Neb. 70, 98 N.W. 454 (1904), 71 Neb. 79, 102 N.W. 265 


Oregon-plan statute M 


(1905). This limitation of remedies accomplished the same results as the Vash 
ington, which had a similar duplicity in its laws, reached the same end by holding that water 
tire Brown v, Chase 


were Ire 


for appropriation if not beneficially used by the riparian within a reasonable 


Wash. 542, 217 Pac. 23 (1923); In re Sinlahekin Creck, 162 Wash. 635, 299 Pac. 649 (ig3t). bor 


125 
1 more detailed treatment, see Trelease, supra note 5%, at 60-65 
"" E.g., Mann, Riparian Irrigation Rights as Declared and Enforced by the Courts, and Protected by 


the Statues, of Texas, in Procerpincs or THe Water Law Conrerences, Universiry ov Tixas 16g 


(1954) 


lia “ 
* The constitutionality of the plan, as against “due process” objections 
supra note 58, at 62-67; Marquis, 


has been discussed in such 


detail as to require only a reference to the literature. See Trelease 


Freeman, and Heath, supra note g, at 32-35; Coates, supra note g, at 246-96; Fisher, Due Process 


and the Effect of Eastern Appropriation Proposals on Existing Rights, in Symposium ON 
published by the Conservation Foundation 


rip Law of 


Watrtrk ALLOCATION IN THE EasreRN UNtrep States (to be 
added a recent decision by a three-judge federal court 


1957) To the cases therein cited should be 
Smrha, 1 15 } Supp. 61 (DD 


afirmed without opinion by the United States Supreme Court. Baumann vy 


Kan.), aff'd, 352 U.S. 863 (1956). In upholding the Kansas statute, supra note 110, 19 
“The power of a state either to modif 


so far as at 


related to regulation of ground-water, the court said, at 624-25 
or reject the doctrine of riparian rights because unsuited to the conditions in the state and to put into 


force the doctrine of prior appropriation and application to beneficial use or of reasonable use has long 
been settled by the adjudicated cases 

“Of course, such a modification in the law of the state must recognize valid existing vested rights, but 
we do not regard a landowner as having a vested nght in underground waters underlying his land which 
he has not appropriated and applied to beneficial use 

“We hold that the state could properly apply the doctrine of prior appropriation and application to 


beneficial use to unused and unappropriated waters so long as it recognized and afforded protection t 
rights which landowners had acquired at the time of the effective date of the Act to appropriate and 


use water 
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waters in the states with unused riparian rights. Such a statute would not auto- 
matically cut off the riparian from all participation in the stream; although he would 
lose the exclusive nature of his privilege, he might still obtain water for his use via 
the appropriation method, It is true that there would be a time limit upon the 
privilege, which could only be exercised up to the point when by his use he would 
deprive another person of the latter's water and investment. If this period were 
felt to be too short or too indefinite, the riparian might be given the privilege of be- 
coming an appropriator for a specified time''*’—in effect, giving him a preference 
to the use of the water during that period. 

On the other hand, it might be found practically or politically expedient to retain 
the unused riparian right in some form, yet still obtain advantages from an appropri- 
ation system to control nonriparian uses. Studies might prove that in some states or 
areas, the amount of riparian land is so small in relation to the amount of water 
in the streams that riparian rights might be exercised at will, with the appropriation 
law regulating only nonriparian uses.''* Or it might be found that riparian lands 
presented the most desirable sites for future development, justifying such a reserva- 
tion in their favor. Or legislative adoption of restrictive interpretations of riparian 
rights might free much water for nonriparian appropriation by limiting the quantity 
of nparnian land, the water the riparian might claim, the uses deemed reasonable, and 
by broadening doctrines of prescription and SLOP pe 1.''°) Some measure of certainty, 
moreover, might still be introduced by the adoption of appropriation principles and 
devices. One such device might be to put such claims on record by an adjudication 
procedure—to fix them in quantity so that at least the maximum riparian demands 
on the stream might be determined, from which the nonriparians could then calcu- 
late the availability of water for their development.!'® And as a final resort, if the 
public interest demands both protection of the unused riparian right and freedom of 
development from such claims, they could be made subject to condemnation.''” This 
solution has the serious drawback of requiring the developing agency to pay not 
mly the cost of its project, but also the value of the hypothetical uses the riparian 
might make of the water, an added expense that could be substantial enough to 
render the project infeasible. 

"* The 1956 Mississippi statute does not take effect until April 1, 1958. Muss. Cope ANN. §5956-04 
(Supp. 1956) 

™€ This would approximate the present California law. Peabody v. Vallejo, 2 Cal.2zd 351, 4o P.2d 
486 (1935); Meridian, Ltd. v. San Francisco, 13 Cal.2d 424, 90 P.2d 537 (1939) 

"See Trelease, supra note 58. In Texas, this has been done administratively. Board of Water 
Engineers Reg. 520.2 (1953). 

"*See notes 67-71 supra. For the constitutionality of such procedures, see O'Neil v. Northern 
Colorado Irri. Co., 242 U.S. 20 (1916); Pacific Live Stock Co. v. Lewis, 241 U.S. 440 (1916). 

"7 Private rights of eminent domain could raise other problems. But. cf. Clark v. Nash, 198 U.S. 


361 (1905). Public districts and development agencies could, however, exercise such powers to ac- 


complish much. 
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CGNCLUSION 


In the introduction to this article, emphasis was placed upon the importance of 
state water law as a force affecting river basin development. This premise may be 
based upon a fallacious assumption about human behavior, a fallacy into which law 
trained men may easily fall. Perhaps the law does not play so important a part in 
governing the affairs of men; perhaps there is a tendency for men to act on the as 
sumption that everything will come out all right in the end—the lawyers will 
straighten out the details. A person trained in another discipline, an engineer, has 
postulated that, in fact, water laws have a relatively unimportant effect on develop 
ment, that entrepreneurs initiate projects and engineers build them without much 
regard for the fears here discussed.''* 

Perhaps the truth lies somewhere between. If poorly-designed laws do not im 


pede all developments, how much do they impede? Hf development proceeds outside 


the law, to what extent is present law a trap waiting to be sprung on those who have 
invested in projects?) How many projects are not built? ‘The biggest builder and 
financier of water-use projects, the federal government, has refused to act in the face 
of uncertain water titles. A large project in Kansas, for example was delayed until 
the validity of that state’s law subordinating riparian rights to appropriations was 
determined;''” the Boulder Canyon Project Act for the construction of Hoover Dam 
provided that it would not be operative until certain interstate differences were 
settled;'*" and later, the states of the upper Colorado River Basin gladly hurried 
into a compact dividing the water among themselves when they were informed that 
the final selection of federal reclamation projects would depend upon a firm alloca 
tion of the waters.'*! And in an analogous field, Congress has required that internal 
state law must meet a federal standard; the Colorado River Storage Proj f 
1956, in effect, limits irrigation benefits to states whose lav 

ton of conservancy districts.'** 

Whether the threat of federal nonspending is regarded a: 
can act as a powerful inducement for a state to review its wa 


such consideration, the states should seriously study the need fo: 


\ ! } sce ittiturcle 


laws. It iS €asy to be complacent about Water law, cf) ace plod 


to say that there is no present emergency crying for action. But if this attitude is 


taken, the state may never know what it has lost through the lack of le v« lopment. 
Nor does the fact that a state has the prior appropriation doctrine as the basis 
of its law give it grounds for complacency. A watershed restriction that prevents 


™* Wolman, Remarks, in Symposium on THE Law or Warer ALLOCATION IN 


Srares (to be published by the Conservation Foundation 1957) 
™” State ex rel. Emery v. Knapp, 167 Kans. 546, 207 P.ad 440 (1949) 
29 45 Star. 1058 (1928), 43 U.S.C. §617c(a) (1952) 
"7 US. Bureau or Rect amMaTion, THe Cororapo River 185 (1946) 
88 50 Stat. 105 (1956), 43 U.S.C.A. §§620-620(0) (Supp. 1956). 
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bringing water to the place of need is as much of a hindrance to development in 
Colorado as in New York. An unused appropriation that can be reinstated at will 
is as serious a threat to the security of a new right as is an unused riparian right. 
A preference for irrigation surviving from pioneer times or a jealous tying of water to 
agricultural land forever can prevent the industrialization of some parts of the West. 
Not all western states have adequate procedures for protecting private and public 
interests. 

It is not necessary that the course of future development be exactly foreseen. 


If present impediments to maximum and optimum development can be identified 


and removed, if a framework is provided that will protect present uses, aid and 
encourage future desirable uses, and supply means for preventing undesirable uses, it 


will be enough. 
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